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TRANSLATORS' PREFACE 

Abridgments of English waterproofing patents have 
been added in order to bring it up to date. It may 
be taken for granted that if a process is worth any- 
thing it is patented in England. 

The author deals almost solely with the water- 
proofing of fabrics, but we have gone outside this 
limit in our selection of patents. 
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WATERPROOFING OF FABRICS. 

CHAPTEE I. 
INTRODUCTION. 

Definition. — Waterproof fabrics are those which, by covering 
over and impregnating the fibres and filling up the interstices 
between them with a substance insoluble in, and imperme- 
able to, water, are not only protected from the destructive 
effect of dew, rain, hail, snow, etc., but the objects covered 
thereby, more especially perishable goods, are also protected 
from these atmospheric influences. Waterproof garments 
are also used to protect persons from rain, and to en- 
able them to wade about in water with impunity. -Fabrics 
are rendered waterproof by impregnating them with/ fats, 
oils, varnishes, pigments, guttapercha, indiarubber, oxides, 
acids, and metallic salts and other media. Little has been 
written on the subject, and the few writers who have dealt 
with it cannot be congratulated upon their efforts. It is 
customary to include under waterproofing such processes 
as the impregnation of wood and paper pulp, the manu- 
facture of waxcloth, and of articles of indiarubber and 
guttapercha, etc. The term should, however, be restricted 
to the treatment of fabrics by chemical means, so as to pre- 
cipitate insoluble oxides in the fibre, or the impregnation of 
the fibre with organic bodies, such as paraffin wax, etc., so 
as to make it imperviousi 

Belative and Absolute Impermeability. — Absolute imper- 
meability can never be attained, and does not exist, even if 

1 
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the fabric has shown itself watertight for weeks or even 
months. If a pouch is made of a waterproof fabric, and 
kept full of water, we notice at last that the colour of the 
outside begins to change up to the level of the water inside, 
without the water itself showing. The outside often, too, 
begins to get mouldy. These appearances prove that the 
water has to some extent penetrated the fabric. They occur 
sooner if the waterproofing has been done with aluminium 
acetate, as the basic alumina salts in the fibre gradually 
dissolve. There is no such thing as a substance absolutely 
insoluble in water, more especially in naturally occurring 
waters. 

Appearance of a Waterproofed Fabric wider the Microscope, 
— Materials, when waterproofed by chemical agents, under- 
go changes only visible under the microscope. If an un- 
treated fibre be put under the microscope, and then brought 
into contact with a drop of water, it will be seen to suck 
up the water greedily. But if it has been treated with 
alumina the water is not absorbed, and the drop looks like 
a pearl traversed by the dark threads. Many air-bells crowd 
round the separate threads and stick to them very obsti- 
nately, so that even hard pressure with the cover glass does 
not get rid of them. The behaviour of coloured fibres is 
different after they have been waterproofed with acetate of 
alumina or a metallic soap. . Here we usually find both the 
dye as a lake and the metallic oxide adhering to the fibre. 
If, however, the waterproofing be done with ammonium 
cuprate or other ammoniacal solutions of metallic oxides, 
not only is the deposit of metallic oxide to be seen, but 
it is evident that the fibre has been altered and parch- 
mentized. 

Fabrics To Be Waterproofed Mmt Be Tightly Woven. — A 
fabric to be waterproofed must be woven very tightly, e.g. 
the cotton fabric known as "duck*'. It does liot matter 
whether its material is animal or vegetable. By chemical 



Digitized by 



Google 



INTEODUCTION 3 

impregnation the fibres must be made to keep back the 
water mechanically, and the interstices between the threads 
should not be filled up. A very closely woven fabric is 
highly impervious of itself, and will resist water as long as 
the fibre takes it up without allowing it to pass through. 
In waterproofing light, thin-fibred or wide-meshed fabrics,^ 
therefore, they have to be treated with a composition which 
will fill up the interstices and aflford protection as long as 
possible against outward agencies. This treatment, how- 
ever, alters the whole fabric. The threads become stiffer, 
more brittle and less durable, while fabrics waterproofed by 
chemical means undergo no striking change. Not only 
should fabrics to be waterproofed be tightly woven, but there 
should be no flaw in the sewing of the seams. Such flaws 
constitute the weak links in the chain and mar the effect of 
even the best waterproofing. 

It has been already mentioned that fabrics are water- 
proofed by impregnating them with fats, such as linseed 
oil, boiled oil, etc., or made impervious by applications of 
indiarubber, varnish, resin, pitch, tar, paints, etc. Such 
methods give a protective coating which protects from the 
weather exactly as wood and other constructive materials* 
are protected. These latter methods, however, not only 
produce a coating which repels water, but one which also 
repels air. Those processes which are usually called 
chemical, and also those which act by stopping up the 
cells and pores of the fabric with an easily deposited sub- 
stance are quite pervious to air. This can readily be 
demonstrated by moistening the fabric with the saliva and 
blowing through the fabric from the other side when large 
air bells rise out of the saliva. In the former case, pre- 
cipitates of insoluble metallic compounds or of insoluble 
metallic soaps are produced in and upon the fibre by 
chemical reactions. In the latter, the fibres are soaked 
with paraffin, wax, etc., in solution. The solvent quickly 
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4 WATERPROOFING OF FABRICS 

evaporates and leaves the parafl&n, etc., behind in a state of 
very fine division. Both classes of process yield products 
in which the fabric has suffered no change visible to the 
naked eye, but the parafl&n coat is air-tight for a time until 
the folding-up in the cold of the garment breaks up the then 
brittle layer -of parafl&n. According to the treatment the 
impermeability to water is limited or practically boundless, 
and the fabrics retain their original colour, softness and 
suppleness, except in a very few cases. For example, if 
tannin is used, the colour of the fabric becomes somewhat 
darker, but only an expert would notice the difference. 

If a bleached or unbleached fabric is waterproofed with 
acetate of alumina, its appearance and ** feel " remain 
exactly as at first. The following substances are used in 
particular for waterproofing fabrics : sulphate of alumina, 
alum, acetate of lead, the sulphates of copper, zinc and iron, 
ammonium cuprate, chromate of potash, parafl&n, ceresine, 
wax, soap, etc. 
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CHAPTEE II. 
PRELIMINARY TREATMENT OF THE. FABRIC. 

Scouring the Fabric To Be Waterproofed with Soda Lye. — 
The fabric to be waterproofed must, if unbleached, first be 
boiled with soda lye, so as partly to remove the colouring 
principle and grease in the fibre. Hemp, linen and jute 
fibres offer great resistance to taking up water, on account 
of their greasy nature. Half or entirely bleached fibres 
have the peculiarity that they do not readily absorb the 
waterproofing fluid, so that they, too, must be scoured. 
The scouring is best done with a 3 to 5 per cent solution of 
carbonate of soda, either in large parafl&ned wooden vats, 
or, better, in iron boilers, which have been painted inside 
thickly with asphaltum varnish (a solution of natural as- 
phaltum in benzine or oil of turpentine, mixed with some 
good copal varnish). The vessels must be large enough to 
take several pieces at once. Whether of wood or iron, 
they must always have a false, perforated bottom and a 
heating coil of copper tubing. 

The soda ash (ammonia soda is the best) is dissolved in 
water and poured over the goods placed, loosely tied up, on 
the false bottom of the boiler. The lid, in which there is a 
pipe for the escape of steam, is then put on and the con- 
tents are boiled up. It is best not to use direct steam, and 
to make up the water as it evaporates. Condensed water 
from the escape steam of the factory engine still hot, should 
be used for this purpose. After boiling for an hour or two, 
the steam is shut off, and the boiler left for about twelve 
hours. The dirty water is then run off through a cock 

(5) ^ , 
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below the false bottom. It rarely pays to recover the soda 




Fig. 1. — High Pressure Boiler for Scouring Fabrics (to be Water- 
proofed) with Soda Lye. 

from the dirty soda solution, although it may be worth 
while under very special local conditions. The above pro- 
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1 



cess is done quicker and better under pressure. Fig. 1 
shows a high-pressure boiler of wrought iron, tested to 
eight atmospheres pressure, and fitted with a manhole. In 
the centre a turbine is fitted, which, in rotating, pours the 
soda solution, made to flow through it by the action of a 




Fig. 2. — Kier for Scouring Fabrics to be Waterproofed. 

pump or injector, uniformly over the fabrics. The apparatus 
is heated by high-pressure steam. Fig. 2 sho-ws a different 
system. The boiler resembles an ordinary kier. The 
fabric. A, is piled on the false bottom, C. A pipe, D, 
brings the soda solution from below, and it is discharged 
over the goods by B. The soda is forced up D by the 
pressure of the steam. This system acts intermittently, as 
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after each outburst from E the pressure of the steam must 
increase, till it again overcomes the weight of the liquid in D. 
When the goods are scoured in one of these boilers, clean 
water is run over them so as to wash them completely, that 
is till the soda is completely washed out. This process can 
be hastened by acidifying the first wash-water with sulphuric 
or hydrochloric acid. This acidifying process in bleaching 




;^ Fig. 3. — Washing Machine for Scouring Fabrics to be Waterproofed. 

language is termed souring and the acid liquid is termed a 
sour. Instead of scouring, the goods can be washed with a 
full-width washing machine (Fig. 3), with a divided wooden 
chest with rotating vanes in it. The washed and rinsed 
pieces are either hung up to dry, or centrifuged, or dried on 
a cylinder drying machine. A horizontal hydro-extractor, 
such as is shown in Fig. 4, is the best, and in this the fabric 
is drawn on to a drum and then centrifuged. Another type 
is the full-width hydro-extractor shown in Fig. 5. This 
machine works quietly at a great number of revolutions, is 
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Fig. 6.— Full Width Hydro-Extractor. 
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readily accessible, and does not consume much power. 
Simpler and more effective, however, is the machine shown 
in Fig. 6. On a horizontal axis four boxes are arranged, 
which have bottoms and sides of strong iron rods. 
Each will hold one or two pieces of fabric. When they 
are all full, lids are put on them and the axis is rotated. 
Centrifuging in this way causes no creases. 




Fig. 6. — Centrifugal Machine. 

EoUer drying machines (Fig. 7) are largely used. They 
consist of a varying number of hollow copper rolls, and are 
heated by steam. The ends of the rolls are steam-tight, and 
draw the fabric through the machine by friction, The speed 
is regulated by suitable gearing. The machine is provided 
with stretching frame and rolls for receiving the dried goods. 
In machines with two rows of rolls, both sides. of the goods 
come into contact with the hot rolls. Care must be taken 
that the diameter of the rolls is not too great. It should not 
exceed 22^ inches, as repeated experience has shown that 
small rolls are much to be preferred to larger ones. This is 
easily understood if we compare the useful surface with the 
useless, i.e., the curved surface with the surface of the roller 
ends. If we compare one roll of 3 metres diameter with three 
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e ach of 1 metre, we get the same result for the total ch-cumfer- 




enoein both cases, viz., 9*42 metres. But the ends of the 3- 
metre roll have a total area of 2 x J x 314 = 14*13 square 
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12 Waterproofing of fabrics 

metres, and the total area of the six ends of the 3-metr6 
rolls is 6 X i X 314 = 4*71 square metres only. Hence 
the surface which has no drying action, and which wastes 
heat by radiation, is much smaller in the case of the small 
rolls, while the useful surface is the same. Besides, having 
a large number of rolls permits a more gradual raising of the 
temperature than is possible with only a few rolls. Small 
rolls, too, are more easily removed and replaced than big ones. 
Another advantage with smaller rolls is that the goods 
pass more quickly from roll to roll, and there is much less 
risk of the goods clinging to the rolls than with large rolls. 
The different rolls must all be of the same diameter, and be 
turned quite true, so that the fabric will travel uniformly. 
The foundations of the machine must be solid. The steam 
enters the rolls through their hollow axes, and condensed 
water is run off in the same way. The bearings may be 
connected with the steam-tight rolls, without any packing, 
by a system of exactly turned wrought-iron rings. To get the 
full efficiency of the machine, all water that condenses in the 
rolls must be at once got rid of. The Hanbold arrangement 
fixed to each end of the roll for this purpose is excellent. 
The lifting tubes often used have the disadvantage that they 
only remove the condensed water partially, and not at all 
if the steam pressure falls below a certain amount. Empties 
bolted or soldered to the roller case are no better. If they 
are bolted, the bolts become loose, and the fabric gets wet 
stains, while if they are soldered, the solder soon gives out, 
and the arrangement ceases to act. To protect the rolls 
from collapsing by the formation of a vacuum in them, it is 
not suflScient to have simple air valves in the roller ends. 
There should be an air valve also over the bearings of 
the roll. Where there is lack of room, upright drying 
machines should be used. A very compact power drier 
of this type, with thirty rolls, is shown in Fig. 8. The 
construction is evident without verbal explanation. 
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The drying of the fabrics on these machines demands 
great care in maintaining an equable temperature. The 
copper rolls, too, must be kept scrupulously clean, or the 




Fig. 8. — Roller^Drying Machine. 

fabric will be marked by them with stains which will not 
take the waterproofing liquid properly and will show in the 
finished goods. My experience is that it is best of all to 
dry in a full-width hydro-extractor, which turns out the 
fabric ready for waterproofing. 
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CHAPTER III. 

WATERPROOFING WITH ACETATE OF ALUMINA. 

Preparation of Aluminium Acetate. — As an impregnating 
fluid acetate of alumina has great advantages. It is pre- 
pared by the waterproofer himself, and any one of the follow- 
ing methods of preparation may be employed : (1) Decom- 
posing sulphate of alumina with acetic acid in the presence 
of chalk. (2) Decomposing sulphate of alumina with sugar 
of lead. (3) Decomposing sulphate of alumina with ace- 
tate of lime. 

Alum can be used instead of sulphate of alumina, but the 
latter is generally preferred, not only because it is cheaper, 
but because it can be got on the market free from iron, or 
practically so. Freedom from iron is very important, es- 
pecially if the fabrics have to be soaked in the waterproofing 
process. Method number 1 is worked as follows : Dissolve 
30 lb. of sulphate of alumina in 8 gals, of cold water. Then 
add 36 lb. of 30 per cent acetic acid (sp. gr. 1*041). Then 
stir in, a little at a time, a paste consisting of 13 lb. of levi- 
gated chalk and 2 gals, of cold water. 

The equation is : AlgCSO^g f SHgO + 3CaC03 + 4H4C.P2 
= 3CaS04(H20)2 + Al.,(HO)2(C2H302)4 + 3CO2. 

The reaction, however, is not really so simple. No heat 
must on any account be used. On account of frothing due 
to the evolution of carbonic acid, the vessel must only be 
about two-thirds filled. It must be provided with stirring 
gear, not only to keep the chalk from sinking down but to 
get a uniform product The chalk must be run in through 

(14) 



Digitized by 



Google 



WATEBPEOOFING WITH ACETATE OF ALUMINA 15 

a fine sieve (120 mesh) to keep back sand and dirt. When 
all the chalk is in, keep the stirrer going for five or six hours, 
and then allow the whole to stand. As decomposition is 
not quite complete even after twenty-four hours, the stirrer 
should be worked again for another six hours at the expira- 
tion of that time, and the whole then run off into a settling 
cask. After twenty-four hours in this, the solution of acetate 
of alumina can be drawn off from the precipitate of sulphate 
of lime. It is better, however, to effect the separation by 
centrifuging or by a filter press. 

Filter Press — A filter press consists of a series of filter- 
ing chambers, separated by solid partitions. They are in- 
cluded between two strong end pieces, one of which is fixed, 
the other movable. Filter cloths are put between the par- 
titions, and must be large enough to prevent leakage at the 
edges. By means of levers, screws or hydraulic pressure, the 
whole contrivance is pressed into a single close mass, and 
we get a number of adjacent vacant spaces communicating 
with one another by openings, and into which the liquid to 
be filtered is pumped, or enters by its own weight. During 
this it is separated from solid matters, as it passes through 
the cloths, and runs off by special channels, while the solid 
matter remains in the filter press. According to whether the 
mass to be filtered enters in the middle or at the sides, and 
the space for the cakes is formed by the projecting edges of 
each pair of plates, whereby the cakes fall out freely when 
the filter press is opened, or the space for the cakes is 
formed by frames hung alternately with the filter plates, so 
that they can be lifted out with the cakes in them, filter 
presses are classified as chamber presses and frame presses. 

Chamber presses have the advantage that they are of 
stronger build, and hence more durable. Two filter cloths 
-are always in contact, so that they make a tight joint, and, 
as the opening in the centre of the chamber for the entrance 
of the stuff to be filtered is wide, there is no fear of the 
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apparatus becoming choked. They have, however, the 
drawback that the filling of them with cloths takes a good 
deal of time ; even if the cloths have been prepared by the 
best methods, the cakes have a hole in the middle instead of 
being entire. 

Frame presses have the advantage that they take less 

filter cloth, as each chamber 
is made tight by a single 
cloth. The cloths must not 
be stretched, and the cakes 
remain whole. Their disad- 
vantage is that, on account 
of the smallness of the chan- 
nels in their frames, they 
easily get choked, so that 
single chambers remain 
empty. After every opera- 
tion the frames have to be 
carefully scraped and 
cleaned, that everything 
may be tight for the next 
time the press is used. 
Three-Chamber Filter Press, — Besides the above systems, 
we have the three-chamber filter press, distinguished from 
the others by having no cloths, and containing instead 
layers of sand or charcoal. This press gives a specially 
clear filtrate. Fig. 9 shows the arrangement of the plates. 
Between every pair of frames, a, is a plate, c, while outside 
the frames the plates, h, are placed. The plates h and c 
serve to carry off the filtrate. The sand or charcoal is put 
into the frames, a, from above, and forms a solid cake from 
which the filtrate passes to the channels in h and c. When 
the frames, a, have thus been filled with filtering materials, 
the plates, c, are removed and replaced by the frames, d 
;Eig. 10). The frames, a, and the plates, 6, are not 




• Fig. 



9. — Plates of Three-Chamber 
Filter Press. 
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removed. As the filter cakes must be freed from the 
filtrate that clings to them, a rinsing arrangement must be 
attached to a filter press. 
For this purpose, two addi- 
tional channels are provided 
in each filter plate — one to 
admit the rinsing water, the 
other for its escape. The 
first channel is connected 
with the filtering surface of 
every other plate only, 
whose draw-off cocks are 
shut, and admits water be- 
hind the cloths, and there- 
fore behind the cakes. It 
goes through the first cloth 
and then through the cakes, 
then through the second 
cloth, and runs at the back 

of the latter away through the second channel, taking with it 
the liquid rinsed out of the cakes. The cakes are washed till 
free from acetate of alumina. All the wash water from the 
press which is not of lower gravity than 3° B. is used in 
waterproofing, and the weaker liquors are employed to 
dissolve the next lot of sulphate of alumina and to mix with 
the chalk instead of water. The cakes of gypsum left in 
the press have no value, and are thrown away.^ The filter 
press is to be preferred to the hydro-extractor, as it gives a 
clearer filtrate and does not require such skilled and careful 
attention. A variation in the process described consists in 
stirring together 36 lb. of 30 per cent acetic acid, 13 lb. of 
.levigated chalk, and 2 gals, of cold water, till the evolution 
of carbonic acid has nearly ceased. The mass is then left 



Fig. 10. — Frames and Plates of 
Three-Chamber Filter Press. 



^ They might be dried and used for paint purposes or as manures. 

2 
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for a few hours, when a solution of 30 lb. of alumina 
sulphate in 8 gals, of water is poured in. After stirring till 
the fresh evolution of carbonic acid has ceased, proceed as 
before directed. It will be seen that this method of prepar- 
ing acetate of alumina takes a long time, and is, on account 
of the use of acetic acid, rather expensive. The acetate of 
alumina obtained contains some undecomposed sulphate, 
but that is no bar to the use of the solution and does no 
harm. A considerable number of people consider that the 
best acetate of alumina for waterproofing is that prepared by 
the reaction between sulphate of alumina and acetate of 
lead. The proportions of the two to be taken are stated dif- 
ferently by the various authorities, as some take equal 
weights, some more acetate than sulphate, and some more 
sulphate than acetate. At all events cold solutions only 
must be used, and a mechanical stirrer is indispensable for 
proper work. Besides the mixing vessel with its stirrer, 
two smaller vessels are required, one for dissolving the lead 
salt and the other the sulphate of alumina. These vessels 
are placed above the mixing vessel, so that their contents 
can be run into it by taps. They are tilted so that the taps 
are at their lowest parts, and they can be completely 
emptied. The liquids are led into the mixing vessel by 
funnels closed by wire gauze for filtering purposes, and 
flowing together into the larger vessel. Water having been 
previously put therein, the stirrer is set in motion and the 
cocks are opened to let in the two solutions. When all is 
in, the stirrer is kept at work for about six hours. The 
liquid is run off into the settling cask and left for twenty- 
four hours to clear. The clear solution is then run off, and 
the precipitate is washed on filter cloths, or the whole is 
pumped directly into the filter press, which is afterwards , 
rinsed out in cold water. Here, too, the liquors of not less 
than 3° B. are used in waterproofing and the weaker ones 
used for dissolving fresh lots of lead and alumina salt. 
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This process, too, is not very cheap^ on account of the price 
of sugar of lead. The bye-product (sulphate of lead) cer- 
tainly has some value, but only as a pigment, for which 
purpose it is very inferior in body to white lead. The con- 
version of sulphate of lead into white lead by boiling with 
carbonate of soda entails a good deal of labour and expense. 
As equally good acetate of alumina to that obtained as 
above can be got by cheaper methods, the foregoing pro- 
cesses should not be used except in case of necessity. 
When prepared by the second method, the acetate of 
alumina should contain an excess either of sugar of lead 
or of sulphate of alumina. This is of no consequence 
provided the waterproofing process includes a soaping, for in 
this case the excess is converted into insoluble soaps. If, 
however, the goods are not soaped, the solubility of the salt 
in excess detracts from the waterproof ness. Fabrics con- 
taining an excess of sugar of lead acquire a blackisb-grey 
appearance in air containing sulphuretted hydrogen, on 
account of the formation of sulphide of lead. Unquestion- 
ably the cheapest method of manufacturing acetate of 
alumina is to use sulphate of alumina and crude acetate of 
lime. The process is exactly like that from sugar of lead. 
The crude acetate of lime has a grey, sometimes nearly 
black colour, owing to the presence in it of tarry matters. 
The larger the proportion present of these the darker is the 
colour. Too tarry an acetate should not be used, as it 
gives a very dark solution of acetate of alumina which is 
not easily decolorized. The crude acetate of lime always 
contains carbonate of lime as well, and it is necessary to 
find out by trial how much of it is required to react with a 
given 'weight of sulphate of alumina. It is a good plan to 
keep solutions of both the ingredients in stock, ready for 
mixing in the proper proportions. The apparatus neces- 
sary is the same as when sugar of lead is used. The most 
usual proportions are 100 lb. of crude calcium acetate to 
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700 lb. sulphate of alumina, dissolved separately in water to a 
strength of 5° to 8° B. It is necessary to have plenty of 
room in the mixing vessel, to provide for the evolution of 
carbonic acid. When the evolution of gas has ceased, a 
sample of the mixed fluids should be taken, and part of it 
tested with chloride of barium, and part with sulphuric acid 
or with oxalate of ammonia. If the barium chloride gives a 
precipitate the sulphate of alumina is in excess, and if the 
other reagent gives a precipitate there is too much acetate of 
lime, so that after the test matters can be pat right by 
adding more of whichever salt is deficient. This should be 
repeated till a precipitate is given in neither case. We then 
have an acetate of alumina which contains no more than 
traces of an excess of either ingredient. It is better to have 
an excess of sulphate of alumina than of acetate of lime. 
A small excess of the former does no harm, but an overplus 
of the latter is to be avoided. As in the other processes, 
the solution is run off and filtered through cloths or a filter 
press as already described. The cakes of sulphate of lime 
from the press can be used with lime and ashes for mending 
roads.^ The acetate of alumina solution is generally used 
of a strength of from 3° to 5° B., but often from 6° to 8° B. 
It must be clear and give no colour with sulphuretted 
hydrogen. A white precipitate with that reagent shows the 
presence of zinc, a dark coloration the presence of lead or 
copper. If 5 cubic centimetres of the solution are mixed 
with 10 cubic centimetres of 90 per cent spirit, there must 
be no precipitate, but only an opalescence. 

^ [Such roads would be in a pitiable condition in wet weather. See 
note, p. 17 (Reviser).] 
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CHAPTEK IV. 

IMPREGNATION OP THE FABRIC. 

Impregnation by Steeping, — The simplest, most primitive, 
and least to be recommended method of doing this is to 
steep the prepared fabric for twelve hours in the ace- 
tate of alumina solution. This method, if work is done on 
anything like a large scale, requires much space and labour 
and a large number of vessels, besides a large stock of ace- 
tate of alumina, as the pieces must be entirely immersed. 
As the pieces lie folded in the liquid, the outer parts of 
them absorb more than the inner, so that the impregnation 
is very far from being uniform. The consequence is that 
the fabric has to be treated with the acetate a second time. 
These difl&culties can be avoided by using the sinker shown 
in Fig. 11. The fabric is there stretched on a frame pro- 
vided with hooks. The frame consists of a vertical rod 
with a hook on it above and below. It carries a system of 
radial and concentric rods at each end. The lower system 
is fixed, but the upper can be raised or lowered at will. 
Both are liberally provided with hooks for stretching the 
fabric. The end of the piece is fixed in the middle, and 
the length is wound round and round the apparatus, so 
that the piece is hung up at full width. When the piece 
has been fixed the upper system of rods is raised so as to 
stretch it. The whole is then suspended by a chain in the 
impregnating liquor, which must be heated to 35° or 38° C. 
(95° to 1004° R). It is very difl&cult to heat a large volume 
of liquor uniformly. In this case it is impossible to use 

(21) 
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direct steam, for if the temperature rises above 38° C. (100*4:° 

F.) the solution is precipitated in the form of a basic 

acetate of alumina 
and becomes useless. 
This precipitation 
takes place at once 
at the spot where the 
steam enters, and 
soon covers' the per- 
forated coil. Again, 
it is impossible to 
maintain a uniform 
temperature by stir- 
ring, as there is too 
large a bulk of fabric 
in the liquid. The 
lower part of the 
liquid is apt to be- 
come precipitated, as 
above stated, while 
the upper part re- 
mains unheated, and 
it is well to heat the 
aluminium acetate, 
even in the summer, 
while in winter it is 
a necessity. Many 
people try to avoid 
the difficulty by giv- 
ing the fabrics twenty- 
four or even forty- 
eight hours in the 
solution, so as to give 

the heat every chance of becoming uniformly distributed. 

This, however, is not advisable, for some of the colour 



Fig. 11.— Sinker Apparatus for Stretch- 
ing Fabrics during Impregnation. 
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left by the preliminary scouring (p. 5) then gets into the 
liquid and renders it unsuitable for further use. Whether 
this long sojourn in the acetate tenders the fibre or 
not is not yet certain. Experiments with a view to 
ascertain this are being carried on, but have not yet 
been concluded. The impregnation need not take longer 
than six hours, or eight at the outside, and when it 
is finished the liquid is run off by means of a cock placed at 
the lowest part of the vessel below the false bottom. It is 
then pumped into another impregnating vat for re-use. The 
fabric is left for a time on the false bottom to drain. During 
this time the pieces are turned over once, to prevent any 
part of them from being wetter than another. If the sinker 
has been used it is turned upside down after partial draining, 
and the framework is continually rotated. It is, however, 
in all cases better to effect the impregnation by mechanical 
contrivances. The jigger, the padding machine, and the 
roller printing machine all do excellent service in this way. 
Their use is the more to be recommended as they economize 
impregnating liquid. The pieces sewn together at the ends, 
are wound up either by hand or power upon a reel. It has 
proved advantageous to make these machines with semi- 
cylindrical bottoms and to allow the upper parts of the sides 
to separate far enough for the liquid driven out from the 
fabrics by the wringing to fall back into the box. The 
bottom of the box is fitted with a steam coil or better with a ^ 
steam jacket for beating the liquid. A cook serves for 
emptying the box, which is made of deal or of iron, and 
lined with copper or indiarubber. At various depths within 
the box guiding rollers are placed, usually from two to five, 
in the liquid near the bottom, and the same number near the 
edge of the box and outside the liquid. There is also a pair 
of wringing rollers. The guiding rollers are of wood. The 
wringers are covered with indiarubber. The reels for the 
fabric are capable of having their rotation reversed, so that 
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the cloth can be passed backwards and forwards through the 
impregnating liquid. A brake is used with the winding-off 
reel to give a certain amount of tension to the cloth. The 
arrangement of this jigger is shown in section in Fig. 12. 
A fabric runs full width under the guiding rollers in the 
liquid, then through the wringers, and then on to the re- 




FiG. 12. — Jigger for Impregnating Fabrics with Waterproofing Fluid. 

ceiving reel, and goes backwards and forwards till its whole 
length is properly impregnated. 

If we use a padding machine instead of the jigger, the 
stuff is wound off one roller, passes over guiding rods, and 
is spread out flat by a spreader. It then enters the trough 
containing the impregnating liquid. At the bottom of the 
trough are two or three wooden rollers and a copper steam 
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coil. From the trough the fabric passes through a pair of 
indiarubber wringing rollers, and is then rolled up. As the 
entry and exit of the fabric are at the same side, the 
machine must be built extra high, so that it is possible to 
work the goods under it. The writer has seen in one factory 
a full- width washing machine used for impregnating, it 
being provided with reversing gear. 

A somewhat different apparatus is that of Miller & Son 
(Fig. 13). This consists of a number of vats, C and D, 




Fig. 13. — Machine for Impregnating Fabrics with Waterproofing Liquor 
(Miller & Son). 

containing the impregnating liquid, and ripped and per- 
forated stretchers, K, from the inside of which the air can 
be exhausted, as well as of heated rolls, L, and one or 
more rollers, M, dipping into the trough, N. N is filled 
with hot substances soluble in water, through which the 
fabric travels. 

Whatever kind of apparatus is used, care must be taken 
to keep a proper quantity of impregnating liquid in the 
troughs, pouring more in as it is removed by the fabric ; the 
specific gravity of the liquid in the troughs must be tested 
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from time to time and reinforced if it has become too dilute. 
The fabric is passed backwards and forwards through the 
liquid for four to five hours, at the end of which time it will 
have become thoroughly soaked. 

Vacuum Plant for Impregnating Fabrics with Waterproofing 
Liquors. — The most rational and rapid, and the cheapest, 
method of impregnating is by means of a vacuum. The 
necessary apparatus occupies very little room, requires little 
labour, and only small quantities of impregnating liquid, 
while the action is mechanical throughout. The apparatus 
is a cylinder made of iron or wood, and lined inside with 
thin sheet copper. The cover is removable, and with it a 
basket composed of thickly coppered iron rods, and having 
a smaller diameter than the cylinder itself, can be lifted 
in and out. The cylinder is vertical or horizontal according 
to the space available. The basket is divided into compart- 
ments by gratings or perforated plates, so that several lots 
of fabric can be impregnated at a time. The fabrics are 
wound up into loose rolls which are stood on end. The 
cylinder is provided with the necessary accessories for heat- 
ing it, exhausting the air from it, etc., as well as cocks for 
admitting and removing liquid. The dimensions of the 
cylinder are so adjusted that very little liquid is needed to 
fill it. When the cage is filled with fabric and a vacuum has 
been made, the impregnating liquid is admitted into the 
cylinder. When it is full, as indicated by the gauge glasses 
provided, more is forced in by a pump, until there is a 
pressure of 2^ to 3 atmospheres inside the cylinder. This 
pressure is kept steady for from 30 to 45. minutes. The air 
and blow-off cocks are then opened, so as to drain off the 
liquid. This, after having been reinforced to the proper 
strength, is pumped back to the cylinder for a fresh opera- 
tion. When the liquid has run out, the cover is removed 
and the basket is taken out. A fresh basket full of fabric 
has been got ready during the treatment of the first batch. 
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SO that it can be put at once into the cylinder, and the 
work can go on as nearly as possible without interruption. 
Mechanical arrangements, such as systems of levers, etc., 
are provided for this manipulation. 

The process secures complete penetration of the fibre by 
the solution of acetate of alumina. The exhaustion of the 
air between the fibres and from the interior of the cells of 
the fabric gives the liquid free access to every part, so that 
every cell gets filled with it. This is, of course, also facili- 
tated by the pressure put upon the liquid as above de- 
scribed.^ 

^ [This latter vacuum process is identical with that used in the creosot- 
ing of sleepers (Reviser).] 
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CHAPTER V. 

DRYING. 

Drying Booms, — After the fabric has been impregnated by 
one of the above methods, and has been drained of excess 
liquor as far as possible, it has to be dried. This process 
must be done at a high temperature, so as to ensure the 
formation of the insoluble basic acetate of alumina and to 
fix it in the fibre. During this reaction acetic acid is evolved 
and makes itself evident by its smell. The drying rooms 
are usually brick chambers, and must be roomy, so that the 
workpeople can move about in them freely in putting in and 
removing fabrics. They must also be provided with regu- 
lated inlets and outlets for hot, cold, and damp air. Every 
opening, including the doorways, must be closed by well- 
fitting doors, which should be bad conductors of heat. It is 
a good plan to have hollow iron doors filled with asbestos 
alum. The windows should have closely fitting iron 
shutters, by the closing of which any conflagration can be 
checked. The drying house should be divided into com- 
partments separated by passages, and it is necessary to 
provide water and steam pipes inside, so that either water 
or steam is available in case of fire. The use of wood must 
be avoided wherever possible in the construction of the drying 
house, and what is used should be soaked in waterglass. Iron 
is to be preferred in building, and both the metal and the wood 
should be covered with several coats of good cement. The 
roof should be of concrete, sloping to each side from a ridge. 
The concrete should be covered externally with a smooth 

(28) 
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layer of cement. Such a roof is suitable even for the 
coldest places, and its smooth surface is easily kept free from 
snow. It is an excellent plan to have a closed air-tight 
space between the roof and the ceilings of the drying-rooms. 
This space keeps the ceilings always uniformly warm, because 
the confined and warm air above them interposes between 
them and the cold roof. 

Ventilation of Drying Booms. — If the drying rooms are to 
dry the fabrics hung up in them quickly and completely, 
there must not only be a sufficient supply of hot air, but the 
damp air which has extracted the moisture from the fabrics 
must find a ready exit. This is best secured by keeping a 
slight vacuum in the drying rooms whereby the moist air is 
drawn out. The expense of this, however, would be too 
great, and we must confine ourselves to so constructing the 
drying rooms that the air in them rapidly changes. This 
may be effected by means of a chimney-stack of sufficient 
height or by means of a fan if such a chimney does not 
exist. Even a fan will not always act as efficiently as de- 
sired if the rooms are at a temperature below 100° C. (212° F.), 
as is usually the case. The usual arrangement is to heat the 
air in the rooms by steam or hot combustion gases, and to pro- 
vide for the entry of fresh air at one place as fast as the hot 
air escapes at another. As the air always tends to travel 
to the fan or to the chimney by the shortest cut, there are 
clearly marked tracks where the drying is rapid, and other 
places where the air does not get changed so quickly and 
the drying is consequently slower or even stops altogether, 
as the stagnant air becomes too saturated with water vapour 
to exert any drying action. This is prevented, and a lively 
and rapid change of air is produced, not by sucking out the 
damp air, but by forcing it out by fresh supplies of hot air. 
The air is warmed in any convenient manner and forced in 
by a blowing engine. 

A very suitable arrangement of a drying room is to have a 
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heating apparatus outside, behind which the heating surfaces 
lie in long channels, and consist of ribbed cast-iron pipes round 

which plays the air 




from the blowing 
engine. The heated 



air then 
through shafts into 
the drying room, 
which it enters in a 
very large number 
of places through 
perforated iron 
pipes. It is a very 
good plan to intro- 
duce the air below 
the floor of the dry- 
ing room, and to let 
it enter through slits 
made all over the 
floor, as in Fig. 14. 
The damp air es- 
capes by chimney- 
like shafts which 
lead through the 
roof into the open 
air, or, as it is still 
very hot, it can be 
led away for further 
heating purposes 
elsewhere. 

As regards the 
arrangements inside 
the drying room for 
hanging up the fabrics, a proper frame must be provided, 
so that the fabrics may hang in numerous folds from ceiling 
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to floor, so that the warm air entering may be able to pass 
over the vertical sur- 
faces and dry them. 
Figs. 15 and 16 show 
such an arrangement 
where the fabrics are 
brought in from the 
side. The carrying 
rods, a, are carried 
by pairs of iron gird- 
ers, b, which run 
parallel to the length 
of the room. Be- 
tween every two pairs 
of girders is a board, 

c, for the workmen Fig. 15.-DryingRoom. 

to walk upon when 

putting in or removing fabrics. The fabrics are brought 

in at one gable wall, d (Fig. 14), and when dry leave 





Fig. 16. — Apparatus for Feeding Drying Room with Waterproofed 

Fabrics. 

at the opposite wall. The two walls are provided for 
the purpose with as many slits as there are rows of 
goods in the breadth of the drying room. Bails can be 
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put outside the gable wall, d, for removing the rolls of 
dried fabric. The fabric enters the house guided by the 
rollers, /, ^, and the workman in attendance distributes them 
over the rods, a^, a^, so that the folds hang the full height 
of the room, pushing back each rod as he hangs the cloth 
over it, and so on until the room is full. The rods, a^, a^, 
are either wooden cylinders with square bearings, whereby 
they rest safely on the girders, or may be iron tubes fitted 
with similar bearings. 

Apparatus for Feeding Drying Room with Fabrics. — To 
save labour a feeding apparatus can 
be used. This is shown in Figs. 16 
and 17. At the ends of the rows are 
^ ^1 placed hexagonal wheels, h, over 

I I njjr ] which pass the endless chains, k, 

I I j^fly^ — ^ which run on rollers, r, on the rails, 5. 

V[ I At intervals equal to twice the length 

taken up by one fold of the piece, 
the chains carry the catches, m, lifted 
by springs, n. The iron carrying 
rods, a, end in cylindrical bearings, 
which rest in U-shaped rails, u, which pass round the hexa- 
gonal wheels, h, and then follow the rails, s. The fabric to be 
dried is drawn in by the aid of hollow wooden rollers, Wy 
placed between each pair of chain wheels. A carrying rod, a, 
is then laid in the furrow, n, and then seized by the nearest 
catch, w, and pushed forwards in the furrow. This draws 
the fabric off the roller and forms another hanging fold. If 
at the end of the fold-forming the carrying rod, agi comes to 
the previously inserted rod, ^3, as shown in Fig. 36, the 
catch on the end of the chain is pressed down by the end of 
the rod, ag, so that it releases the rod, a^, and proceeds alone. 
The rod, a2» ^^ *he other hand, remains where it was until 
it is pushed forward by the following catch, bringing another 
carrying rod and forming a new fold of the fabric, until 
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it comes into contact with the rod a^. When the drying is 
finished, the fabric is removed from the drying house by two 
carrying rollers, i (Fig. 14), and rolled up by a machine 
consisting of two guiding rollers and one on to which the 
fabric is wrapped. 

Stove for Heating the Drying Air, — The heating of the 
drying house is efifected by a stove, shown in Fig. 14. A 
fan blows air through the stove when it is heated, which 
escapes by the cast-iron gratings, r, covering the channels, w, 
into the drying room. The hang of the cloth, i.e. the height 
of the vertical sides of the folds, varies in different factories 
from 20 feet to 40 feet. According to the hang decided on, 
the dimensions of the drying house must be arranged. 
There must be a clear space of about 18 inches next the floor, 
and sufficient room above the drying fabrics for the work- 
people to move about. 

Drying Machines, — Drying houses, it will easily be seen, 
take up a good deal of room, and where the necessary space 
cannot be provided they must be replaced by drying machines. 
In these the goods are stretched in the usual way by endless 
chains provided with hooks, and so arranged that they can 
be run parallel to each other at any desired distance apart 
They gradually bring back the fabric, contracted by the im- 
pregnation, to its original width. The machines dry by 
means of hot air. Air is driven by a fan, first through tubes 
heated by ordinary or exhaust steam for the purpose of 
raising its temperature and then between two neighbouring 
horizontal stretched surfaces of fabric. In this way we get 
a quick drying very favourable to the appearance of goods 
impregnated with acetate of alumina. The machine is to 
be provided with automatic means of fixing and unfixing 
the fabric between the chains, automatic chain -stretching, 
and an arrangement for adjusting the position of the side 
walls by a worm-gearing, for keeping an exactly uniform 
width. The width between the chains and the speed of the 
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machine is regulated at will, as well as the temperature of 
the air. Variations in speed are got by friction gearing, by 
which a very steady motion is imparted to the machine. 
Drying machines are divided into those of one, two, three 
or four storeys, according to the number of times the chain 
passes over itself. Then, according to its size, the machine 
is divided by a number of vertical partitions. The first of 
the chambers so made is outside the drying room proper 
and only contains the apparatus for running the chain, and 
the apparatus is so arranged in it that in that chamber the 
chains diverge so as to stretch out the cloth to full width 
gradually. Figs. 18 and 19 show a several-storied drying 
machine. It consists essentially of connected, pillar-like 
stands, between which are arranged the rails carrying the 
chains. These rails are attached to the walls of the drying 
room, and screws are provided for regulating their gauge. 
The air is blown into the drying chambers from the heating 
arrangement above mentioned. As the illustrations show, 
these machines have been modified in points of detail. 
They are provided with other heating apparatus, ribbed 
tubes and coils, so as to get great drying action with economy 
of steam and power by the choice of suitable heating sur- 
faces and volumes of air. Cylinder drying machines have 
been already described and are a less effective form of ap- 
paratus. The disadvantage of them is that undyed fabrics, 
however clean they may be, come out streaky and dirty, 
probably on account of the action of the acetic acid on the 
copper cylinders. The complete drying of the fabrics makes 
them waterproof from the formation in them of the insoluble 
basic acetate of alumina. Hence this very often finishes the 
work, and especially in those cases when it is specified by 
the customer that the fabric is to be so delivered. A fabric 
waterproofed in this fashion should show no damp places 
on the outside after having been made into a pouch and 
kept full of water for several weeks. 
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Preparation of Absolutely Waterproof Fabrics. — Use of 
Soap. — If, however, absolute waterproofness be required 
the goods must be soaped in a 5 per cent soap solution. 
The best soap solution to use is got by dissolving a neutral 
milling soap in soft water. If the water contains lime, 
the solution becomes turbid from the formation of lime 
soaps. If hard water must be used, it should be softened 
before the soap is dissolved in it, by adding the necessary 
amount of acetic or hydrochloric acid, found from a previous 
determination of the hardness of the water. Condensed 
waters should be used for dissolving the soap. The soap is 
dissolved in a small quantity of water by boiling in a steam- 
jacketed pan. The solution is then diluted to 5 per cent 
strength. The solution must be yellowish and perfectly 
clear. It is advisable to filter it or strain it through a sieve 
to free it from all suspended particles. The fabric, which must 
be quite free from excess of acetic acid, but nee4 not be per- 
fectly dry, is drawn through the solution, when an insoluble 
alumina soap is formed on the fibre, which adheres so that 
neither water nor mechanical means can remove it. A little 
undecomposed ordinary soap remains in the fabric, and it 
has, consequently, after drying, a soft, slippery feel, which is 
peculiar and not generally liked. Some persons try to pre- 
vent this by adding alum or solution of sulphate of alumina 
to the soap bath. This is foolish, as by so doing they de- 
stroy part of the soap without improving matters. The 
object is achieved rationally by passing the soaped fabric 
through a solution of alum or sulphate of alumina of from 1° 
to 1^° B. The fabric is then rinsed, which may be done in 
hard water, and dried. It will then have the feel of the 
original unsoaped article, and will be undistinguishable from 
it in appearance. 

Incorporation of Bubber in Soap Solutions, — It is only 
in a very few cases that a treatment with soap solution is 
considered sufficient. It is nearly always customary to put 
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indiarubber, paraffin, etc., iato the fabric together with the 
insoluble alumina soap. This is easily done, as the soap 
solution has the property of forming emulsions with fused 
waxes and paraffin, with petroleum, or with solution of 
indiarubber, etc. These emulsions remain perfect for days 
together, and will stand frosty weather if not too severe. In- 
stead of beeswax, Japan or Carnauba wax is used. The 
indiarubber is dissolved in paraffin, linseed oil, with addition 
of palm oil. 

A Special Soap-rubber Composition, — A specially good re- 
sult is got with a soap composition prepared as follows : 
Dissolve chopped -up indiarubber in twice its weight of a 
hot mixture of petroleum and linseed oil. Then add thrice 
its weight of Japan wax, and when the other ingredients are 
thoroughly mixed, work in a small quantity of a concentrated 
solution of liver of sulphur. Then stir the whole in a boiling 
mixture of olein, linseed oil and rosin. Finally, saponify 
to a neutral potash soap with caustic potash lye. The pro- 
portions should be so adjusted that the finished product con- 
tains 10 per cent of indiarubber. The paraffin and the 
indiarubber form a perfect emulsion. The soap should be 
superfatted with from 5 to 10 per cent of palm oil, added to 
it in a state of fusion. The emulsion can only be separated 
by the action of acids or direct steam. It is used hot for 
the soaping process above described. It need hardly be said 
that it must not be heated by direct steam. Even this 
emulsion should not have alum or aluminium sulphate added 
to it; as those salts partially decompose it and cause marks 
of separated indiarubber to appear on the fabric. As the soap- 
ing proceeds, the bath tends to get weaker and to be unable 
to keep the indiarubber emulsified. Hence it must be kept 
up to strength with hot, strong soap solution to prevent the 
indiarubber from separating. The soaped pieces are, as is 
the case with ordinary soaping, passed through a weak solu- 
tion of alum or sulphate of alumina. But they are not 
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rinsed, so that after having been kept for a few weeks they 
become covered with a white dust, which is removed with a 
brushing machine. In any case, it is advisable to put the 
dried pieces through the brushing machine to get rid of all 
mechanically adhering matter, and to give them a uniform 
appearance. The brushing machines usually consist of four 
brushing rollers close together, which can be set in rapid 
rotation. The goods enter so that two of the four rollers 
act on each side of the piece, and send the dust into a large 
box placed below the machine. 

Calendering the Waterproofed Fabric. — The fabric is gener- 
ally calendered to smooth and lustre it. This is done by sub- 
jecting it to heavy pressure between the polished surfaces of 
steel rolls carefully set in a strong frame and driven by belts, 
spur wheels or friction gearing. The motion must be per- 
fectly smooth and steady. The pressure used depends upon 
the nature of the fabric. Linen, hemp and cotton will stand 
stronger pressure than wool or silk. The looser the fabric 
is woven, too, the less the pressure must be, while strong 
and closely woven goods require a high pressure for their 
proper treatment. Care must, however, be taken that the 
fibres are not crushed or flattened, as is too often done with 
waterproof goods. It is a matter of opinion whether the 
rollers of the calender should be all steel or steel and paper in 
pafrs. The writer is on the side of all steel calenders, which, 
he thinks, impart a better lustre by their stronger action. 
The calenders used are generally of the friction or " universal " 
type. Fig. 20 shows one with four to five rollers. Two are 
usually of paper. One of the rollers can be heated, either 
the uppermost or the middle one. The pressure is effected 
by levers with double spur-gearing. The friction arrange- 
ment can be thrown out of gear, so that the apparatus 
can be used as an ordinary calender. To ensure that the 
goods shall come clean from the calender, the greatest care 
must be taken to keep the cylinders clean, and this cannot 
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be done if the goods have been badly waterproofed. They 
must be free from excess of soap, or the rollers will be per- 
petually dirtied with soap. 

Testing the Finished Goods. — The finished goods are first 
tested as regards appearance. The eye must be incapable 




Fig. 20. — Calender for Finishing Waterproofed Fabrics. 

of distinguishing them from the un waterproofed fabric- 
Samples are tested by making bags of them, which are 
filled with water. The outside of the bag must remain 
dry ; if the wet shows through the fabric has been badly 
waterproofed or did not leave the calender thoroughly dry. 
In the latter case a fresh drying merely is required. In the 
former case, as neither basic acetate of alumina nor alumina 
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soap is removable by water, the fabrics must be freed from 
those bodies with dilute hydrochloric or, preferably, acetic 
acid, rinsed, washed with soap and soda, and waterproofed 
all over again. The fabric has by this time, however, be- 
come sensibly tendered, so that the new waterproofing best 
takes the form of a painting over with tar or with solution 
of indiarubber. 

The Bational Use of Paraffin in Remedying Defects. — We 
may finally mention that waterproofed goods are often 
further treated with parafl&n by methods to be described 
later. There is no object in parafl&ning a well- waterproofed 
fabric, as the waterproofness is not thereby increased* 
When the fibres have been filled up with basic acetate of 
alumina, or the corresponding alumina soap, no room is left 
in them for parafl&n or ceresine, which can only be plastered 
over the outside of the piece, which causes the fabric to 
acquire a greasy and very unpleasant feel. Spoiled goods 
can, however, be renovated with paraflSn, but the water- 
proofness thus acquired is not very satisfactory and does 
not last very long. 

Note to p. 37. — The reviser does Dot follow the reasoning by which 
water is softened by acidifying it. Far better to soften it by adding 
enough quicklime as milk of lime to correspond with the lime in the 
water as determined by the hardness test. The carbonate of lime in 
the water is at least got rid off in that way, whereas the acid retains it 
in solution, and soap must perforce give an insoluble lime soap with the 
calcium acetate or chloride so formed. 
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CHAPTEE VI. 

WATERPROOFING WITH PARAFFIN WAX.» 

A WATERPROOFING method which is greatly in vogue consists 
in the use of solutions of parafiSn, ceresine, wax, and the 
like, in benzole or petroleum benzine. The solution fills the 
cells of the fabric and envelops them, and the solid matter 
is left behind when the solvent evaporates. Both the solid 
material used and the solvent must be free from smell, or an 
odour will cling more or less persistently to the finished 
goods. 

Ceresine, — By paraffin we understand solid plastic inert 
hydrocarbons. Ozokerite is the natural form, and it can also 
be got by the dry distillation of brown coal, turf, etc., and 
suitable treatment of the distillate of parafl&n oils. Ozoker- 
ite occurs largely in Galicia, Hungary, the south of Russia 
and in America, in waxy-yellow or black lumps. It is puri- 
fied by repeated treatment with sulphuric acid, and bleached 
with animal charcoal, after it has been freed from volatile 
and residual matter by distillation with superheated steam. 
The purified product is called ceresine. It is minutely crys- 
talline, odourless, and its fusion point may be raised as high 
as 74° to 80° C. It dissolves easily to a clear solution in 
benzole, petroleum benzine, ether, bisulphide of carbon, fatty 
oils, etc. As it is unacted on under ordinary temperatures 
by caustic alkalies or by sulphuric or nitric acid, it protects 
fabrics from injury by those substances. 

Paraffin is known in commerce as hard or soft paraffin, 

according to its fusion point. The former fuses at 52° to 56° 

' See also ** Mineral Waxes," Scott, Greenwood & Son, for formulae 
for various preparations for textile purposes of ceresine, paraffin, 
montan wax, etc. 

(42) 
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C, the latter at 44'' to 48° G. They have the same solubility 
and resistance to acids and alkalies as ceresine. The great 
drawback to the use of parafl&n is that in cold weather it is 
as brittle as glass and that in a very hot sun it melts, so that 
a fabric on which it has been applied either per se or as an 
ingredient of composition is apt to run in greasy streams in 
a hot sun, not only liquefying itself but the fluid parafl&n so 
produced acts as a solvent for the other ingredients in the 
composition, so that the effect of heat on paraffin as a 
waterproof coating is disastrous. The highest melting 
point of hard paraflfin is SG'^ C. = 140° F. Although 140° F. 
in the sun is a very high temperature for Great Britain, still 
it is not unknown. In any case paraffinized goods should not 
be exposed to it. If such fabrics be folded in extremely 
cold weather the continuity of the film is broken. As both 
ceresine and paraffin are got by crystallization from the above- 
mentioned paraflfin oils, it might be supposed that, as these 
oils also dissolve in all proportions in petroleum benzine, 
bisulphide of carbon, etc., they would be suitable for water- 
proofing. Their use for that purpose, however, has several 
disadvantages. No properly solid mass is left behind by 
the evaporation of the solvent, and no crystallization takes 
place. The solution, in fact, behaves Hke a non-drying oil. 
The best form to use for waterproofing is the w hite c eresine, 
which, on account of its high fusion point, better resists the 
action of heat to which the fabric may be exposed. Such 
goods must, however, not come into contact with hot water, 
and must not be washed. Every time this happens some of 
the ceresine is lost, so that the material soon becomes per- 
meable to water. Nor must they be folded in cold weather. 
Method of Waterproofing Fabrics with Paraffin. — The fabrics 
to be paraflfined must be clean so as to absorb properly, and 
the impregnation would be best done in a vacuum as above 
described were it not for the circumstance that on cooling 
we get a thick coat of ceresine or paraflfin which is diflficult to 
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remove. In choosing apparatus for impregnation with 
paraffin or ceresine care must always be taken that means 
are provided for recovering as much as possible of the sol- 
vent, not merely on the ground of economy, as the recovered 
liquid can be used over again, but because the vapours are 
dangerous. That of petroleum benzine, for example, in hot 
weather or in heated rooms, may catch fire spontaneously. 
The apparatus must therefore be enclosed, and means pro- 
vided for condensing the vapours. A very simple apparatus 
for the purpose is shown in Fig. 21. A is a vessel 1 metre 
(3*28 feet) long, and wide enough for the fabric to pass 
through it at full width. B is an iron vessel, the base of 
which stands on a plate which can be heated by steam. B 




Fig. 21. — Plant for Impregnating Fabrics with Paraffin. 

has a roof-like cover, e. Over the ridge of this roof runs a 
gutter, K, from which cold water constantly flows over both 
slopes of the roof. The roof itself is either of corrugated 
iron or is covered with linen to prevent the water from run- 
ning off it too quickly. The water collects in the gutters, % 
and the benzine is condensed inside in the gutters, //, 
whence it runs into receptacles. The working of the ap- 
paratus is as follows : The ceresine or paraffin . solution is 
put into the box, dy which is then closed with a lid. The 
lid communicates by a pipe with the cover of the vessel, B, 
into which the vapours from d pass. The roller, a, provided 
with a brake, has the fabric to be impregnated, 6, wrapped 
on it. From a it passes over the guiding rollers, c, Ci, c.^, 
through the solution in the box to two scrapers which re- 
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move the superfluous solution. It then enters B, where it 
passes over the hot plate, /, which evaporates the solvent. 
The fabric then passes out, to be rolled on the roller, g, over 
the guiding roller, Cg. 

Both A and B must be tightly closed to minimize the 
escape of benzine, and the temperature must not exceed 50'' 
to 60° C, so that the ceresine is deposited, but not fused. 
In winding the impregnated fabric on to g, the workman 
must proceed slowly, so that the impregnation may be 
thorough, and that the fabric may leave B dry. This ap- 
paratus can be varied in many ways, e,g., by blowing in hot 
air under the fabric in B with a fan instead of using the 
hot plate. The hot air has then to pass into a condenser to 
condense the benzine vapour from it. ^ Whatever care may 
be taken the drying is not perfect, and a supplementary 
drying is required. This is best done in open sheds, so that 
the open air enters from all sides. 

Impregnating Fabrics with Fused Ceresine by Aid of Hot 
Bolls, — Another method of impregnation is to pour fused 
ceresine over the fabric instead of using a solvent. This is 
done by rubbing the fabric over a block of ceresine, and 
then passing it over hot cylinders to melt into it the ceresine 
it has rubbed off. This method, however, gives uneven 
results, some places being left imperfectly waterproofed 
while others receive more ceresine than is needed. Again, 
the powerful friction caused by the pressure makes the 
material sticky. Thin fabrics will not stand the process at 
all, as they tear under it. All attempts to make the method 
a success have failed. It has been found impossible, even 
by means of rollers, to apply the small quantities which 
must not be exceeded for most fabrics. Dipping into the 
molten ceresine gives even worse results, for the fabric be- 
comes so over- saturated as to be quite stitf. 

An Improved Process, — The following is a process free 
from these drawbacks : The hydrocarbons, ceresine, paraffin. 
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or mixtures of them and similar bodies, are not applied either 
in solution or in a solid or viscid form, but in a melting 
state by means of a special apparatus, which not only makes 
it possible to regulate exactly the amount of waterproofing 
material taken up by the fabric, but to distribute it with 
absolute uniformity. This is managed by rotating a metallic 
roller in contact with the solid hydrocarbon, so that it 
gradually carries away portions of it and puts them on to 
the fabric, which passes between the roller and a trough. 
This trough is heated, and fuses the hydrocarbons on the 
roller where they come in contact with the fabric, so that they 
are soaked up by the latter as fast as they are fused. There 
is neither pressure nor friction that can be injurious to the 
fabric, as the rollers travel at the same rate as the fabric, 
the smooth inside of the hot trough acting as aflat iron. 

An apparatus intended for use in this process is shown in 
Fig. 22. It consists of the impregnating substance, a, and 
its container, a . The impregnating substance of paraffin, 
ceresine or wax, with or without admixture of indiarubber 
or guttapercha, is moulded so as to fit as much of the sur- 
face of the roller as is intended to come into contact with it. 
This block is somewhat tapered below, and fits into the 
open container, a , which contains springs to press the block 
against the roller. B is the metal roller for removing 
waterproofing material from the block, and its surface may 
be rough or polished. The interior of the roller is kept 
sprayed with water, through a hollow axle, so as to keep 
the temperature of the roller, which is of the greatest im- 
portance in getting a uniform abrasion of the hydrocarbon 
block, at the proper point. The flow of water is regulated 
automatically by a thermostat. We thus obtain security 
against any fusion of the hydrocarbon by the roller, and 
prevent the temperature of the latter from falling too low. 
The trough, C, fits accurately to the upper part of the roller 
by its smooth concave surface of steel, bronze, or copper. 
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The amount of the roller covered by the trough is deter- 
mined by the amount of heat required to fuse the hydro- 
carbons. The interior of the trough is heated by gas, steam, 
or in any other way that may be desired, and rests on the 



.J^^ 




Fig. 22.- 



-Machine for Abrading Paraffin and Impregnating 
Fabrics with Same. 



roller, again^ilii^hich it is pressed by levers or by the screw, 
5. The scraper, D, is intended to remove fluff and loose 
threads which might hang from the lower side of the fabric 
on to the roller, and the scraper, D', removes any excess of 
waterproofing material. D consists of a metal or wooden 
bar, with the edge in contact with the roller, covered with 
india-rubber or cloth. The hydrocarbon block is usually 
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made a little wider than the fabric to be waterproofed, so 
that parts of the roller which do not touch the fabric 
become coated with it. To prevent this excess of hydro- 
carbon from getting under the trough without being ab- 
sorbed by the fabric, an adjustable scraper, D', is put on 
both sides of the trough and removes the excess. E is the 
roller from which the fabric passes to the machine, and E' 
that on which it is rolled after going there. 

Waterproofed fabrics made by this method are decidedly 
dififerent from those made with hydrocarbons in solution. 
The waterproofing substancelies more externally and does not 
penetrate into the cells, as it does in impregnation with solution. 

Calendering Fabrics Impregnated with Paraffin.- — The 
goods are finally calendered, and for this class of goods the 
lever pressure calender shown in Fig. 23 is very suitable, 
as it has a large capacity, causes no stains, and goes very 
steadily with very little power or attention. It is driven by 
friction gear, sometimes with two pulleys of different diq,- 
meter for slow and rapid working, so that the machine 
minder can- put the work through with exactitude, and 
sometimes of the same diameter for reversing, with open 
and cross belts, so as to drive the calender one way or the 
other according as the fabric is put into it. It has already 
been stated that other substances can be mixed with 
ceresine or paraffin, provided that they will dissolve with 
them in benzine or carbon bisulphide. A very good ex- 
ample of a composition recomimended for waterproofing 
hempen fabrics is given in the following recipe : — 

Soft paraffin 240 lb., beeswax 8 lb., ceresine 8 lb., poppy 
oil 2 lb., dissolved in benzine 1600 lb. 

The soft paraffin being greatly in excess of all the other 
solid ingredients, its fusion point is not very perceptibly 
raised, and the minor constituents do not exert much effect 
on the waterproofing, so that the result is not better but 
worse than if hard paraffin or ceresine had been used alone. 

4 
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CHAPTER VII. 
WATERPROOFING WITH AMMONIUM CUPRATE. 

Differentiation between Waterproofing with Ammonium Cuprate 
and Aluminium Acetate. — Many people prefer waterproofing 
with ammonium cuprate, a process first brought into use by 
Hime, to every other method. In the opinion of the writer 
there is no difference between this method and that consisting 
in the use of acetate of alumina. Regard must also be paid to 
the way in which the waterproofing is done. If we use 
solution of cuprate of ammonia, in which remnants of silk, 
cotton, or parchment have been dissolved, a superficial com- 
bination of the solution with the fabric takes place, the surface 
of the fabric becomes gelatinized, and all the pores are filled 
up as if they had been covered with an oil colour. If, on 
the other hand, we follow the treatment with ammonium 
cuprate with one with ammonium sulphate and aluminium 
acetate, the copper dissolves as sulphate and nothing remains 
in the fibre but basic acetate of alumina, as the acetic acid is 
evaporated by the drying. The copper can, of course, be 
recovered from the liquors. 

Solvent Action of Ammonium Cuprate on Cellulose. — Vege- 
table fibre, especially linen and hemp, rapidly absorbs an 
ammoniacal solution of cupric oxide, and partially dissolves 
in it. This, however, does not make the fabric waterproof, 
even if cupric oxide is precipitated on the fibre by subse- 
quent treatment with caustic potash. This precipitation of 
metallic oxide can be done from an ammoniacal solution of 
oxide of zinc, cobalt or chromium, without using a caustic 
alkali. This is constantly done by dyers in mordanting. 

(50) 
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Preparation of Ammonium Guprate. — If it has been de- 
cided to use ammonium cuprate, the first essential is to 
prepare that reagent correctly. A process often employed 
is to boil copper turnings with solution of carbonate of soda, 
rinse them with water, and then expose them to the air in 
contact with ammonia of sp. gr. 0*91, which contains 25 per 
cent of NHg or 227 grammes to the litre, say 2^ lb. to the 
gallon. This is an unpleasant process, and must not be 
done in rooms where people are working. The solvent 
power of the ammonia is increased by the presence of a little 
sal-ammoniac. A more rational method is to oxidize the 
copper in a rotating copper cylinder provided with a stirrer. 

A More Simple Method. — The simplest and quickest method, 
however, is as follows : A cold solution of sulphate of copper 
is precipitated with the exact amount of caustic soda neces- 
sary, or slightly less. The temperature must be below 20° C. 
or the precipitate will be black instead of blue, and the leav- 
ing of a small excess of copper sulphate is an additional 
precaution against this. The precipitate is washed with 
condensed water till the washings give no precipitate, or 
next to none, with chloride of barium. The precipitate is 
then pressed to get rid of most of the water, and dissolved 
in just enough ammonia of sp. gr. 0*93, The strength of 
the solution in copper is then determined, and enough addi- 
tional ammonia is added to make the solution contain 18 to 
20 grammes of copper to the litre. This solution must not 
be confounded with that obtained by precipitating sulphate 
of copper solution with caustic ammonia, and then adding 
an excess of the reagent so as to re-dissolve the precipitate. 
In this way we get a double salt of ammoniun^and copper 
which cannot dissolve vegetable fibre. Cuprate of ammonia, 
on the other hand, dissolves incredible quantities, and also 
dissolves silk. 

Method of Waterproofing with Ammonium Cuprate. — The 
fabric to be waterproofed is drawn through the copper solu- 
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tion at a carefully regulated speed, so that the fibre is par- 
tially parch mentized, and so that the cellulose in solution 
has time to deposit in and between the threads. Scrapers 
remove the excess of solution, and pressure rollers consoli- 
date the remaining mass, while the ammonia is rapidly 
volatilized by heat or by a current of air. The apparatus 
must therefore be one which will not permit the ammonia 
vapour to reach the workpeople. The vapour is drawn off 
and absorbed by dilute sulphuric or acetic acid. The goods 
must be finally calendered. This method is generally con- 
fined to dyed fabrics, as it imparts an undesirable appearance 
to white goods. Such fabrics are freed from copper as above 
described, or a soluble chromate or bichromate is added to 
the solution of ammonium cnprate. This makes the colour 
of the finished fabric better and paler. These oxides are 
put into the copper cylinder with the copper turnings, and a 
corresponding amount of them goes into solution. The 
colour caused by oxide of copper can also be altered by 
treating the impregnated fabric with a solution of a sulpho- 
cyanide or a sulphurous acid, or with sulphuretted hydro- 
gen. 

Breitenfeld! s Process, — Ignaz Breitenfeld first soaks the 
fabric with egg albumen, then with a cyanogen compound 
or tannin, and then ammonium cuprate. The goods are 
then sharply dried. The tannin may be used first and the 
albumen next. The copper oxide forms with the other sub- 
stances coloured precipitates, so that we get waterproofed 
fabrics of various colours, which, nevertheless, have no 
beauty or lustre. Other reducing agents, such as acid solu- 
tions of ferrous sulphate or stannous chloride tin crystals, 
can also be used. We have already mentioned that am- 
moniacal salts of other metals can be substituted for the 
ammonium cuprate. 

Himes Process, — Hime precipitates the copper from a 
solution of ammonium cuprate saturated with cellulose by 
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putting into it strips of zine, and hence obtains a colourless 
solution of cellulose in ammonium zincate. Into this thick 
liquid he dips his fabrics, so that they are entirely soaked with 
it. He then wrings out the excess of solution and dries the 
goods on a calender. Felton uses combinations of the chlor- 
ide or sulphate of cadmium of zinc with ammonia. He 
makes his solution, for example, with 3 lb. of crystallized zinc 
sulphate, or the same weight of zinc chloride solution of sp. 
gr. 1*44 (60 per cent) and 2 lb. of ammonia of sp. gr. 0*872 
(34 per cent). The fabric is led over guiding rollers into a 
chest lined with lead, at the rate of 25 to 35 metres a 
minute, according to the thickness of the fabric. Here it 
passes through* the solution and becomes thoroughly soaked. 
On leaving the bath the fabric passes through wringing 
rollers, . which consolidate it to some extent as well as re- 
move the excess of liquid. It passes next to the drying 
room where it is exposed to a temperature of 43° C. till 
quite dry. 

Fabrics waterproofed with ammonium cuprate have a 
somewhat harsher feel than those done by the more usual 
methods, but possess, on the other hand, more lustre, 
especially if remnants of silk have been dissolved in the 
ammonium cuprate. ^Inspection shows that the pores of the 
fabric are covered with a thin skin of cellulosQ, The fabrics 
are air-tight ^ as well as water-tight, so that these are use- 
less in cases in which permeability to air is a desideratum. 

'[This is very doubtful, at least in regard to an under pressure as in 
a canvas buoy (Reviser).] 
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CHAPTER VIII. 

WATERPROOFING WITH INSOLUBLE SOAPS OF METALLIC 

OXIDES. 

Other metals in the form of insoluble soaps behave like 
copper. The salts used for impregnating fabrics with 
these soaps are, besides those of iron already mentioned, 
those of aluminium, antimony, tin, lead and zinc. These 
metals give salts soluble in water, in some of which the 
acid radicle contains the metal, while in others it is in the 
basic radicle, all of which on decomposition give insoluble 
hydrated oxides. 

If we mix a solution of potassium aluminate with one of 
zinc acetate, we get a precipitate consisting of the hydrated 
oxides of zinc and aluminium, and this precipitate can evi- 
dently be formed upon a fabric. These oxides, however, 
are not sufficiently water repellent, so, that absolute water- 
proof ness is not certain, and it is best to have recourse to 
the metallic soaps. These soaps have all sorts of colours, 
so that not all of them can be used.* Besides, some of 
them are too expensive for ordinary use, as cheapness of 
production is a fundamental condition of the successful 
manufacture of waterproofs. 

When it is a question of waterproofing a brown material, 
iron soap can be used. We first soak the fabric in solution 
of acetate of iron and then in a solution of soap. It is 
better, however, to dye the fabric and waterproof it with 
aluminium acetate. 

(54) 
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CHAPTEE IX. 

DYEING WATERPROOF FABRICS. 

Although dyeing is a special branch of chemical techno- 
logy, and is carried out in special factories, the waterproof er 
cannot do without dyeing, as his products are often 
required to be black, brown, green, yellow, and other 
colours. We shall not here describe the theory of dyeing, 
but refer the reader wanting information on it to special 
works. We will only mention that every material is not 
able to take up every dye, and that the most varied differ- 
ences exist in this respect. Wool, cotton and silk, for 
example, behave differently from hemp, linen and jute to 
certain dyes. In dyeing, therefore, the nature of the dye 
and the nature of the fabric have both to be considered. 

Adjective and Stcbstantive Dyes, — Some dyes dye directly ; 
others, however, require fixing by means of a mordant. 
The mordant forms a triple combination with the fabric on 
the one hand and with the dye on the other. According as 
they require or do not require a mordant, we classify dyes 
as adjective and substantive. As mordants, metallic salts 
are the substances most commonly used, and especially 
those of antimony, aluminium, chromium, fluorine, tin, 
copper and iron. Organic bodies, such as tannin, are also 
used to deposit insoluble compounds, called lakes, in the 
fibre. 

Dyeivoods, — Dyeing of Hempt Linen and Jute, — For 
dyeing, the natural dyes, logwood, fustic, etc., are still 
largely used, and by some persons exclusively, but there are 
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many artificial dyes which answer every purpose perfectly. 
The dyeing of fabrics of hemp, linen and jute, which are 
those chiefly used in waterproofing, is done, with a few ex- 
ceptions, like that of cotton, with the sole difiference that the 
temperature used must be higher and must be maintained 
for a longer time. The artificial substantive dyes go better 
and more uniformly on to the fibre than the natural dyes, 
and penetrate better, especially when baths are, as is shown 
to be advisable by experience, somewhat concentrated. 
Hemp, linen and jute are naturally of a darker colour than 
cotton, and this is taken advantage of in dyeing dark 
shades, as it saves time and dye and gives a fuller shade. 
Such fabrics must, on the other hand, be bleached before 
dyeing them light colours. Whether half or whole bleached 
material is used, it is always necessary to scour it before 
dyeing by boiling it with a 10 per cent solution of crystal 
soda or an equivalent solution of ammonia or waterglass. 
The fabric is then centrifuged full width, boiled for two 
hours in plain water to rinse it, and then dried nearly 
completely. By this treatment the receptivity of the fibres 
for mordant and dye is increased, and the dye also goes on 
more evenly. 

One-Dip and Two-Dip Processes. — Whether the one-bath 
or two-bath method should be adopted depends on circum- 
stances and on what is expected from the finished articles. 
Many dyes dyed in a single bath (especially black) rub off 
when the same dyes dyed by the two-bath process do not. 
As a rule, natural dyes give much faster colours in a single 
bath than the adjective coal-tar colours. The latter gener- 
ally rub, even if they have been after-coppered. 

Dyeing Machinery, — The dyeing process is done with the 
same apparatus as is used in impregnating, that is to say, 
jiggers or padding machines. The same apparatus is used 
for mordanting. To give recipes for the various dyeing 
processes would be useless. Experience will soon show 
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how to produce the desired shade. Moreover, new artifi- 
cial dyes, both adjective and substantive, are discovered 
almost daily, and the dye manufacturer supplies the fullest 
information as to the way in which all his dyes are to be 
used. As each factory has its own methods of preparing 
artificial dyes, so that they acquire a characteristic shade, 
the waterproofer must choose a manufacturing firm once 
and for all, and then always buy his dyes of the same if he 
wants to secure uniformity of appearance in his own 
products. It is best to use substantive dyes for the fabrics 
in question. For black either an iron, an aniline or an ali- 
zarine black can be used. Properly employed they do not 
rub. After dyeing dry thoroughly and calender. The 
dyeing does not always waterproof the stuff, so that it must 
be waterproofed afterwards. It is therefore necessary to 
select dyes which will not suffer from subsequent treat- 
ment with acetate of alumina and soap or with cuprate of 
ammonia. 

Waterproofing Process for Dyed Goods. — The dried dyed 
goods may be waterproofed by treatment with a solution of 
acetate of alumina of 5" B., as above described, then drying, 
finally passing through a 2 per cent solution of soap. A 
still better method is to treat them for some hours with a 
2 per cent solution of sulphate of copper and then with the 
2 per cent soap solution. For the sulphate of copper we may 
substitute other copper salts, or salts of nickel, zinc or tin. 
This treatment increases the fastness of the dye to light, 
although the metallic oxide does not enter into the com- 
position of the lake but only lies on the fibre in a thin layer, 
thick enough, however, to absorb a part or perhaps all of the 
actinic rays which would otherwise reach the dye. 

Testing of Dyed Waterproofed Goods. — The dyed water- 
proofed goods must be tested for fastness : — 

1. To light and air. 2. To washing. 3. To wear. 4. 
To perspiration. 
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No one has as yet succeeded in making dyes altogether 
fast to light and air. Every dye exposed to their influence 
changes sooner or later, turning pale or to a dififerent shade. 
We know by experience that certain dyes vary in fastness 
to light and air, especially according to the method of 
the dyeing. In considering new dyes and new dyeing 
processes, recourse should always be had to the light test. 

The simplest and surest but not the quickest way of doing 
this is to wrap half the dyed sample of cloth in a close 
sheath of paper, which can be gradually drawn off. The date 
of the beginning of the experiment is marked on the paper, 
and the half-covered piece of cloth is exposed to light. At 
intervals the paper sheet is partly withdrawn, so that the 
amount of cloth exposed to the light is increased daily or at 
longer intervals. The efifect of the light on the dye in vari- 
ous periods of time is thus easily seen. No change should 
appear with good dyes before the lapse of twenty to thirty 
days in summer and about fifty days in winter. Special ap- 
paratus can be obtair^ed to arrive at the result in less time. 

Testing Fastness to Washing of Dyed Waterproofed Fabrics. 
— Fastness to washing is hardly worth mentioning, as very 
few dyes show absolute fastness in this respect. Neverthe- 
less, they must be very resistant to the free alkali found in 
many soaps, especially soft soap, and not bleed when treated 
with them. Many coal-tar dyes do so, however, more or 
less. Natural and mineral dyes never bleed. The test for 
fastness to washing is carried out by rubbing the dyed 
fabric with a piece of white cotton cloth for two or three 
minutes in a ^ per cent soap solution at 40'' C. The two 
pieces are then left lying in the soapy water for tw:enty 
minutes. They are then rinsed, left another twenty minutes 
in the rinse water, wrung and dried. In most cases the 
white cotton will be found partially dyed. The temperature 
of 40° C. must not be exceeded for a fair test. Many dyes 
which will not bleed at 40° C. do so at 60° to 70°. 
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Testing Fastness to Friction of Dyed Waterproofed Fabrics. 
— Fastness to rubbing in wear is very necessary for dyes for 
waterproofs, such as tent cloths, wagon covers, etc., which 
get rubbed by constant folding and unfolding. There are 
so many dyes on the market which are fast to rubbing that 
it is unnecessary to use others. The test is carried out by 
rubbing the coloured fabric by the hand on white unstarched 
cotton or on not too smooth white paper. 

Testing Fastness of Dye to Perspiration. — Waterproof fabrics 
which have to come into contact with the human skin have 
to be tested for fastness to perspiration. This is done by 
making a f per cent solution of acetic acid, heating it to 
the temperature of the human body (37° C), and then rub- 
bing the dyed sample in it forcibly for a few minutes. The 
sample is then dried at the ordinary temperature of the 
room, and without rinsing, between two sheets of parchment 
paper. The effect produced by several repetitions of this 
treatment not only tests the fastness to perspiration, but 
also whether the waterproofing has been well done. Fabrics 
waterproofed on one side with indiarubber are usually 
tested for fastness to acid by soaking them for several hours 
in dilute sulphuric acid, drying, and observing the effect. 
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CHAPTEK X. 

WATERPROOFING WITH GELATINE, TANNIN, CASEINATE 
OF LIME, AND OTHER BODIES. 

Certain processes are described in this chapter which are 
rarely used, and which differ essentially from those already 
described, as they depend upon the formation in and upon 
the fibre of substances which repel water mechanically, or 
are simply substances which fill up the interstices. Thus 
we have two classes of process. 

I. Waterproofing with gelatine, glue, tannin, caseinate of 
lime and the like; II. waterproofing with tar, tar oils and 
similar bodies. 

Waterproofi7ig with Gelatine^ etc. — Waterproofing goods 
with glue and tannin is based on the fact that by the action 
of tannin or bichromate compounds insoluble in water 
are formed. In this sort of manufacture a proper choice of 
the fabric plays a very great part, and it should only be 
applied to fine and closely woven cloth, in which the threads 
are not twisted together. Each thread must be fairly free 
or the solutions cannot penetrate it properly. It is of first 
importance for the success of the process that both solutions 
(tannin and glue) should penetrate fully. In this connexion 
it must be remembered that contact with the water of the 
solutions makes the fabric closer by swelling up the 
threads. If the fabric is dipped directly into strong solutions 
of glue and then of tannin, the glue will only become insol- 
uble on the outside, and that which had penetrated deeper 
into the fibre will be unchanged, having been protected by 
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the superficial insoluble layer. If a section of such a 
defective fabric is examined microscopically, we see at once 
by the paler colour of the interior of the thread that the 
tannin has not penetrated thoroughly. Hence we begin by 
treatment with a very weak solution of glue, prepared by 
leaving glue broken small in a hundred times its weight of 
water for twenty-four hours. By that time the glue will 
have swelled up, and the whole is boiled up, with continuous 
stirring, so as to get a perfectly clear solution, in which the 
fabric is boiled for ten to fifteen minutes. This time is no 
more than is necessary for complete penetration. The 
fabric is then well wrung between two rollers placed right 
over the glue bath, so that the excess of glue solution runs 
back into it. The fabric is then hung up, and when nearly 
dry is passed through a solution of tannin. This solution 
may be made from tannin itself or from a tannin extract, or 
by boiling galls or oak bark in water. The tannin solution 
can be used fairly strong, as only so much of it is taken up 
as corresponds to the glue present, and it can be used over 
again as long as it can supply the tannin required, and can 
then be reinforced with more tannin as required. It is 
not necessary for the fabric to stay long in the tannin, as 
it reacts very quickly with the glue. The tannined fabric 
is again hung up to dry, and when quite dry is washed in 
plain water to remove any excess of tannin. The whole 
process from the beginning is then twice repeated. After 
this second repetition there is so thick a layer of tannate of 
gelatine on the fabric that the dry cloth has acquired con- 
siderable solidity and a smoothness which recalls that of 
leather. We then pass to stronger glue solution, using 
three or even four parts of glue per hundred of water, but 
never exceeding the latter limit. After the glue bath the 
fabric goes through the tannin bath, and we finally get the 
fabric fairly thickly coated with tannate of gelatine. By 
repeatedly treating with glue and tannin alternately this 
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coating can be made as thick as desired, and we finally get 
masses in which the texture of the fabric is entirely hidden, 
and especially if the fabric has been calendered under heavy 
pressure after waterproofing. 

Leather Brown Colour of Goods. — The colour acquired by 
goods waterproofed in this fashion is a more or less dark 
leather brown. The hue depends chiefly upon that of the 
glue, some sorts of which are much darker than others. 
The waterproofed fabric will take a fine black. It is first 
painted over with a decoction of logwood, and then, after 
drying, gone over with a sponge with a very weak solution 
of bichromate. Ferrous sulphate may be substituted for 
the bichromate, but the result is not so good. Other colours 
may be got by mordanting as above, but with alum, and 
giving as the second coat after drying a decoction of Per- 
sian berries, redwood, etc. By means of anilines we can 
get any colour without preliminary treatment. It must, 
however, be remembered that, if the fabric is to be dyed a 
light shade, only the palest glue must be used for the water- 
proofing. Dark glue will spoil the efifect of the dye. Goods 
waterproofed with glue and tannin are of very subordinate 
importance. Exposure to wet rapidly destroys them and 
makes them lose their strength. 

Muratori and Landry's Process. — Muratori and Landry 
treat the fabric with a solution made in three separate 
operations : (1) 100 lb. of potash alum are dissolved in 
10 gals, of boiling water. (2) In another vessel 100 lb. 
of glue are soaked in cold water till the glue has trebled 
its weight. The remaining water is poured away, and the 
vessel is heated to liquefy the glue. When the glue is 
boiling, 5 lb. of tannin and 2 lb. of soda waterglass are put 
into it. (3) The two solutions are boiled together with 
constant stirring. When the mixture is complete it is 
allowed to cool to a jelly. To waterproof the goods some 
of this jelly is boiled with water (1 gal. to 1 lb. or a little 
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over) for three hours, adding water to compensate for the 
evaporation, so as to keep the volume of the solution con- 
stant, as shown by tests of its specific gravity with a 
hydrometer. The bath is then allowed to cool to 80° C, 
and the fabric is soaked in it for half an hour and then 
stretched out horizontally for six hours to drain. The 
fabric must be kept horizontal, so that the solution remains 
uniformly distributed through it. The drainings are col- 
lected for re-use. The fabric is then dried in the open air, or 
in a drying room, still in the horizontal position. If a drying 
room is used the temperature of it must not exceed 50° C. 

Quality of Goods. — It is said that* this method gives heavy 
and very wet-resisting goods, which in no way hinder eva- 
poration from the body. The final calendering is done be- 
tween rollers heated to 50° C. If the goods are waterproofed 
by Muratori and Landry's method after being dyed, the 
treatment fixes the colour, so that the dyeing should be done 
first, remembering, nevertheless, that in light shades only 
alum free from iron and the very palest glue may be used. 

Muzmann and Krakowitzers Process, — Muzmann and 
Krakowitzer dissolve 10 lb. of gelatine and 10 lb. of tallow 
soap in 30 gals, of boiling water, and mix the solution in 
4 gals, of water in which 15 lb. of alum have been dissolved. 
The whole is boiled for half an hour, and then allowed to 
cool to 40° C. At that temperature the fabric is thoroughly 
soaked in it, dried, rinsed, again dried, and finally calendered. 
In this process the alum partially decomposes the soap, 
forming either free fatty acid or an acid alumina soap. The 
gelatine forms an insoluble compound with the alum. The 
free fatty acid or acid soap is mostly carried down on to the 
fibre by the precipitate formed by the alum and the gelatine. 

Dumas' s Process. — A. Dumas soaks the fabrics first in a 
7 per cent solution of gelatine at 40° C. After a few minutes 
the goods are wrung between rollers, dried in the air, soaked 
for a few minutes in a 3 to 4 per cent solution of alum and 
then thoroughly dried. In another process the fabrics are 
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thoroughly soaked in a solution of 8 lb. of alum, 4 lb. of 
isinglass and 2 lb. of white soap in 20 gals, of water. They 
are then passed through a second bath of 8 lb. of sugar of 
lead dissolved in 20 gals, of water, and finally dried. 

Waterproofing with Solution of Alumina Soap. — A curious 
method of waterproofing has been proposed, which consists 
in passing the fabric repeatedly through a solution of alumina 
soap in oil of turpentine. A fabric treated like this will re- 
tain the smell of the turpentine for years. 

Waterproofing with Lime Rosinate Varnish. — Sandtner 
dissolves rosin soap completely in hot water, and precipi- 
tates it with calcium chloride. The precipitate is at once 
washed, dried, and ground to a fine powder. Seventy lb. of 
the .powder are then mixed with 30 lb. of a uniform mixture 
of rosin, linseed oil, and oil of turpentine. The paste so 
formed is- worked into the fabric with a brush. ^ 

Schulke's Process. — Schulke dissolves 580 lb. of gelatine 
by boiling in a mixture of 750 lb. of glycerine with 150 gals, 
of water, and then adds a solution of 40 lb. of bichromate 
of potash and a solution of ^ lb. of salicylic acid in spirit. 
The finished solution must be kept in the dark. The fabric 
is thoroughly soaked in it, and then exposed to the light till 
the original grean colour of the soaked fabric has quite dis- 
appeared. 

Waterproofing Wool and " Tweed " Goods. —A mixture re- 
commended for waterproofing woollens and half-woollens 
consists of 100 lb. of glue and 100 lb. of alum, dissolved in 
an amount of water varying with the weight of the goods 
and the hardness of the finish desired. The mass is then 
mixed with 5 lb. of tannin, 2 lb. of waterglass and 10 gals, 
of water, and the fabric is soaked in the final mixture at 40° 
to 60" C. 

Thick sacking or wagon-cloths are first impregnated with 

* This style of working is faulty. It would be better to work with a 
clear solution, viz. : Fuse the lime soap along with the rosin, add the 
linseed oil, and thin with. the turps (Reviser). 
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waterglass, then with a solution of alum, or sulphate, or 
acetate of alumina. They pass then through a weak super- 
fatted soap bath, and are finally slightly calendered. 

Waterproofing with Gaseinate of Lime. — The caseinate of 
lime method was first described by Chevellot, and is said to 
ensure the fabric retaining its softness and perviousness to 
air and to enable it to be washed with soap, benzine, etc., 
without interfering with its waterproofness. The process 
is conducted as follows : Casein precipitated from milk is 
mixed with about five times its weight of water, and the 
whole is well stirred to a creamy liquid. This is gradually 
mixed with a weight of slaked lime equal to about ^ of that 
of the casein. At the same time half the weight of the 
casein in soap is dissolved in twelve times its weight of 
water, and the soap solution is mixed with the other. The 
fabric is impregnated with the mixture till its weight is 
doubled. The fabric is next dipped in a solution of acetate 
of alumina, which makes the caseinate of lime insoluble 
and forms a margarate of alumina with the alkaline soap. 
The fabric is then passed quickly through the oily boiling 
water, and finally dried and calendered. 

Preparation of Casein from Milk. — The pure casein re- 
quired for the preparation of the caseinate of lime is got 
by letting milk stand in a cool place, and carefully removing 
the whole of the cream, skimming until no more cream 
rises. The milk, perfectly free from cream, is coagulated by 
adding lactic acid until that reagent gives no further pre- 
cipitate. The precipitate of casein is washed and dried. 
The milk also may be left to get sour and throw down the 
casein spontaneously. When the milk has been precipi- 
tated, the casein is washed absolutely free from acid with 
distilled water. The casein is then boiled, wrapped in a 
cloth, in water, to get rid of the last traces of fat. It is then 
dried in a warm place on blotting-paper, when it shrinks 
into horny masses. If quite dry, it will keep perfectly for a 

5 



Digitized by 



Google 



66 WATERPROOFING OF FABRICS 

long time. To dissolve it for use, it is first soaked in 
water. 

Benzingers Collodion Process. — Benzinger's collodion pro- 
cess must be mentioned. He dissolves 10 lb. of pyroxyline 
in about 2 lb. of spirit mixed with acetic acid, acetic ether, 
acetone, or other solvent of nitrocellulose. About 3 lb. of 
castor oil is also added to give the necessary suppleness. 
The fabrics are soaked in the finished mixture, and this 
must be done in a very hot room. The fabric remains in 
the bath for two to three minutes. It is then hung up to 
drain, and the pores become filled with the solution. When 
dried, the fabric is too hard for use, and to give it the neces- 
sary suppleness it is laid upon heated polished metal plates 
and subjected to a very high pressure. This treatment 
drives the oil with which the plates have been previously 
smeared into the pores of the fabric, thereby completely 
suppling it. The same result can be got by calendering be- 
tween the oiled rollers. The waterproofing solution may be 
made from celluloid scraps, but the result is neither so clear 
nor so lubricating as that made from pyroxyline. The in- 
ventor says that the process is very inexpensive (which may 
be doubted) and that the fabrics treated thus are more dur- 
able than those waterproofed with indiarubber. 
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CHAPTEE XI. 
MANUFACTURE OF TARPAULIN. 

.Tarred Fabrics, — Tarred fabrics as waterproof goods are re- 
markable for cheapness and durability, and are hence largely 
used for making waggon cloths for covering over goods 
which have to be protected from the rain. Tarpaulin, if 
properly made, is only coated on one side, and the coat 
should be smooth and uniform, should not rub off, should have 
no disagreeable smell, and should not become sticky in the 
sun. 

Preparation of Tar, — Ordinary gas tar as it comes from 
the gas-works must not be used until it has been freed from 
its more volatile parts by boiling. Tar-boiling is an opera- 
tion which must be conducted with certain precautions, not 
only on account of the danger of fire resulting from the in- 
flammability of the escaping vapours, but on account of the 
disagreeable smell produced. On a large scale stills are 
used, but on a small scale the tar is merely boiled in an 
open shed over a naked fire. It is unnecessary to describe 
the process in detail, but the tar must not be heated to more 
than 300° C, and this temperature is quite sufficient to 
volatilize the oils which make the raw tar unfit for water- 
proofing. 

The Tarring of Fabrics. — The fabrics to be tarred are 
stretched on frames if in small pieces and wound on rollers if 
in large. In the latter case there must be an arrangement 
for maintaining the tension while the cloth is off the feed 
roller and being coated. Such an arrangement is shown in 
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Fig. 24. The fabric is wound lightly on the feed roller. Strings 
are attached to the end which leaves the roller last, so it can 
then be fastened to another place. The other end of the 
piece has also strings attached to it. These miist have 
the same length as the piece, and are stronger than those 
attached to the other end. They are fixed to the roller, 
W, which is at such a distance from the roller on which 
the fabric is first wound that the fabric can pass from 
one roller to the other. To prevent sagging, which 
would be sure to occur with long fabrics, the cloth goes 
first over the spreading table and then over strong 





Fig. 24.-T-Plant for Coating Fabrics with Tar. 

stretched strings or a netting. The roller, W, on to which 
the fabric is wound has a brake, and the roller, W*, on 
which the strings are wrapped has a pawl and ratchet 
wheel, so as to deliver the fabric always under tension. 
The feed roller is put as near to the wall as possible, in 
front of the spreading table, and passes through a slit in the 
wall. The spreading room must be kept hot (25° to 35° C.) 
so that the fabric may dry rapidly. 

Hand spreading of Tar versics Mechanical Spreading. — 



Digitized by 



Google 



Manufacture of TARPAULiisr 69 

Two methods of spreading have to be considered, hand 
spreading on frames and mechanical spreading. The 
former is only^ practised in small pieces of fabric. It is done 
by having an iron pan full of hot tar so hung over the 
fabric to be coated as to be readily accessible and to be 
capable of being moved from place to place. This is best 
done by stretching a strong horizontal wire above the fabric. 
This wire carries a pulley and a hook on which the handle 
of the pot is hung. The tar is then applied, by means of 
flat brushes with strong short bristles, by two men who 
stand facing each other and do half the fabric each. The 
work must be done while the tar is hot, or else it will not 
spread. A third man is consequently employed to replace 
the pot, as soon as it is too cool, by another fresh from the 
fire. The part of the fabric being operated upon rests upon 
a heated table of metal, or contact with the fabric would 
chill the tar so that it would be almost impossible to spread 
it uniformly. Each painter holds a brush in one hand, 
with which he spreads the tar, and in the other a flat ruler, 
with which he goes forcibly over the coated parts to equalize 
the thickness of the tar coat. The kettles are replaced with 
fresh hot ones as they get cold or emptied. As the fabric 
is coated it is wound up, so that the workmen need not 
leave their places as they apply the tar. If a heated spread- 
ing table is not wanted, the fabric is passed over a table of 
planed wood about 20 inches long and of the same width as 
the fabric. 

Spreading Machines. — Spreading machines of various de- 
signs are intended to secure that the tar shall be of uniform 
thickness all over the fabric. They consist of two principal 
parts, a spreader and a stretching apparatus. Fig. 25 shows 
one of the machines. The fabric rolled on the roller, W, 
goes between the wooden rollers, W^, and the tarring roller, 
X, where it experiences a moderate pressure. Over the 
roller, X, is an iron box, K, 'which can be heated. It has 
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the form of a triangular prism, and is filled with hot tar. 
Its width must be somewhat greater than that of the fabric. 
At the lower edge of this box is a narrow slit, into which a 
very accurately fitting prism of metal, P, goes. P can be 
raised or lowered by a screw working in a nut. The more 
it is raised the wider is the stream of tar reaching the fabric, 
and the workman has to regulate its position so as to get 
the proper rate of flow. The roller, X, has a sharp scrap- 
ing or bearing upon it which removes the excess of tar, and 
being grooved carries it off to a receptacle where it is 




Fig. 25. — Machinery for Spreading Tar Tarpaulins. 

stored for further use. If the outflow opening is properly 
regulated and the fabric travels at the right rate, a fabric 
can be uniformly covered with tar by this simple machine. 
To make the coats still more uniform, the fabric is passed 
under the arrangement of brushes, B, which spreads the 
tar out quite uniformly. 

To work the whole apparatus two men are required, one 
to control the flow of tar and see to the spreading, the other 
to turn the roller, W^, and see to the feed of the fabric to the 
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tarring apparatus. When the roller, W, is empty it is rei 
placed by a fresh one, so that the process goes on without in- 
terruption. Another spreading machine is shown in Fig. 26. 
The fabric to be tarred is wound on the roller, W, so as to 
be easily unrolled. Before meeting the tar after leaving 
W, the fabric is strongly pressed between the rollers, CO. 
From 40 to 60 inches from CC is another pair of rollers, CiCi. 
While the rollers CC may be of wood, C^C^ must be of hollow 
metal, which can be heated by steam or by filling them with 
a red-hot stuff. The tar holder, T, is placed above the fabric 
and between CC and CjC^. To enable T to hold a lot of tar 
it is provided with a jacket, KK, whereby it can be kept hot by 
steam, or, if steam is not available, by hot water, or, still 
better, hot solution of chloride of calcium. The tar flows 
out through a flattened tube as wide as the fabric and just 
above it. The opening of the tube is regulated by a valve 
so that the tar can be made to flow in streams of different 
thickness. 

The quantity of tar required depends entirely on its nature. 
If the fabrics are thick and close, and not easily penetrated 
by tar, and if the tar is very fluid, it must flow out in a 
very thin stream. This will ensure a perfectly uniform 
coating of the fabric. If, however, the fabrics are loose and 
porous, they absorb a good deal of tar, and, in this case, the 
tar should not be very hot, so that it comes less fluid on to 
the cloth. The fabric travels during the tarring at a speed 
which will admit of note being taken as to whether the tar 
is being spread uniformly. If this is not the case, if, for 
example, the selvedges remain tarless, the workman must tar 
them quickly with a brush before they reach the second pair 
of rollers. 

Uneven Spreading. — The uneven spreading of the tar on the 
fabric is a sign that the opening of the outlet tube is too 
narrow and that it must be widened. The fault may also be 
caused by the tar being too cold. It must also be noted 
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that a width of 2 to 3 centimetres of the edge of the cloth 
should escape the outlet tube if the tar is flowing freely, for 
in that case the strong pressure of the metal rollers will 
spread out the tar so as to cover the vacant edges. The 
pressure of these rollers should be such that the whole mass 
of the tar is pressed between the fibres, and appears almost 
lustreless as it emerges from between them, and is quite 
lustreless when cold, and will not rub off on the finger. 
Testing Tarpaulins. — A cloth properly prepared in this 




Fig. 26. — Machine for Spreading Tar on Tarpaulins. 

way should transmit no light if held up between the eye and 
the sun, as the pressure of the metal rollers should have 
filled up all the pores. Another test is to make a pouch of it, 
tar inside, and fill the pouch with water. The outside must 
not get wet. A fabric which has just been properly tarred 
should be black only on the tarred side. The other side 
should show the unchanged colour of the fabric, as the tar 
should only penetrate about two-thirds of the thickness of 
the cloth. The cloth will then be perfectly supple, and there 
will be no fear of its cracking when folded sharply. 
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Drying of Freshly Tarred Tarpaulins. — After being spread, 
the tarpaulin must be hung up for a long time in an airy 
shed, into which, however, rain cannot get, or in drying 
rooms such as those already described. This hanging is 
necessary for two reasons : — 

1. It is very difficult to boil the tar so 4iho roughly that it 
loses all its smell. The finished cloth generally retains a 
strong smell for some time, which gradually disappears when 
the cloth is hung up, in proportion as the volatile matters 
evaporate. 

2. Freshly tarred cloths, if rolled up, heat so greatly that 
they are very liable to spontaneous combustion. 

On this account drying rooms which are warmed, and 
through which hot air can be forced, are to be preferred to 
all others, as they dry the tarpaulins and make them free 
from smell very quickly. 

If heavy tarpaulins, i.e., those coated on both sides, are 
being made, the pressure exerted by the finishing rollers is 
small, so that the tar is only gently driven into the fabric. 
These cloths have the disadvantage of great weight and stiff- 
ness, and when folded they are very liable to crack at the 
folds. A properly made and dried tarpaulin must not dirty 
a finger forcibly rubbed over it, and even if it is stiff must 
not be brittle. Tarpaulins should be kept rolled up and not 
folded, as they then last very much longer. They always 
involve fire risk on account of the inflammability of the tar. 

Tarpaulins are made from strong fabric woven of hemp, 
linen, and especially jute, a fibre which is very strong in 
proportion to its weight. 

Honzeau and Maisons Process, — Honzeau and Maison mix 
the tar with lime soap, got from the waste soap baths of dye- 
houses by precipitating them with slaked lime. The tar is 
mixed with the lime soap in proportions depending on the 
degree of fineness of the cloth used. The mixture keeps well 
for a long time. Indiarubber is also used in it to give the 
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tarpaulin more elasticity. Prepared by this method they are 
said to be waterproof, and neither to flake off nor to become 
sticky. 

Dubrefs Process. — Dubret recommended the use of wood 
tar, either alone or combined with hydrate of alumina, in- 
stead of gas tar. He mixes 100 lb. of wood tar with a solu- 
tion of 10 lb. of alum in 20 gals, of hot water and 5 lb. of 
caustic ammonia. After well stirring and settling, the water 
is poured off from the tar, and the latter is heated with un- 





FiGS. 27 and 28. 

interrupted stirring till all the water in it has been evapor- 
ated. The final product is then spread as above on the 
fabric. 

Ddrhig's Process. — Doring uses wood tar oil (oleum rusci) 
mixed with its own weight of black wax. According to him 
a special machine is indispensable for working with method. 
It is shown in Fig. 27, where a is a steam-jacketed box in 
which the waterproofing mass is kept hot. The rollers, 6, 
c, d, are of chilled cast-iron ; c and d are hollow and are 
heated by steam. The screws, e, press by means of very 
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strong spiral springs the rollers b and d against the roller c, 
which is fixed and drives the rest of the machine. / is a 
width-stretcher and g and h are hollow rollers ; h is turned 
in the direction of the arrow by a chain (not shown) from c. 
The lower roller, b, carries the waterproofing mass on to 
c, which, being heated, becomes covered with a very thin 
uniform sheet of the fused stuff, which it transfers to the 
fabric passing between it and d at such a pressure (about 
25 cwt. on each spring) that the pores of the fabric are 
thoroughly penetrated. After two passages the fabric is 
prepared on one side. It can then be turned over and the 
other side coated. It is of the utmost importance that the 
tar oil and wax mixture should have the proper consistency, 
and this chiefly depends on the tar oil, only the best kinds 
of which should be used. They should not be used thicker 
than a thin-flowing tar, even if they leave the impregnated 
fabric still sticky. If only a very heavy thick tar oil is at 
command it should be diluted with oil of turpentine or cam- 
phor. The impregnated fabric is freed from light tar oils 
and from ethereal oils, if such have been used, by heating 




Fig. 29. — Steaming Tarpaulins to eliminate Volatile Oils used as 

Thinners. 

by steam or, better, by hot air. Steam is used for the pur- 
pose for half an hour at a pressure of 22 lb. The steam- 
ing is done in an iron chest, such as is shown in Fig. 29. 
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It may be made large enough to treat several tarpaulins 
at a time. It should be noted that it is desirable to run 
the tarpaulin through the machine by unrolling it from 
one roller and rolling it up again on another. As it emerges 
it passes through water in tv to cool it and prevent it from 
being too sticky to be rolled up. As soon as the apparatus 
is to be put in action, a workman goes into it through the 
manhole, d^ and puts a piece of uncoated cloth over the 
rollers inside. The coated cloth is sewn on to one end of 
this and so is drawn through the apparatus. Water is not 
put into w till the uncoated cloth is all wound up on c. The 
use of hot air in the chamber is to be preferred to that of 
steam. The apparatus is provided with a pressure gauge 
and a safety valve, /. The steam issuing from the chamber 
is charged with the vapours of light tar oils and is taken 
through a condensing apparatus. The oils separate from 
the condensed water and can be skimmed off for other uses. 
After half an hour's steaming, a fresh piece is sewn on to 
the dried piece. The roller, i, is then worked, whereby the 
steamed piece is rolled upon it and the fresh piece is drawn 
into the chamber to be steamed. The goods on the roller, 
c, have to be freed from adhering water, and should be passed 
sharply through the brushing machine to improve their ap- 
pearance and lustre. The recovered light tar oils can be 
used for thinning the waterproofing mass. That this pro- 
cess can be made use of in waterproofing with coal tar is 
self-evident. The steam chamber may be replaced by a 
several storey stretching or drying machine, enclosed so 
that the steam and oil vapour can be condensed. 
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CHAPTEK XII. 

BRITISH WATERPROOFING PATENTS. 

A CAREFULLY Compiled list of waterproofing patents will be 
a useful and fitting conclusion to this work. Probably the 
first " waterproofs " were the suits of armour of the men of 
war of long ago, leaky at the joints and altogether neglecting 
the first principles of ventilation. The " macintosh " of the 
early Victorian era was sadly lacking from this important 
point of ventilation, and although its great utility enabled 
it to overcome ridicule it was a clumsy form of waterproof. 
Barham, who commenced the " Ingoldsby Legends'' in 
1837, gives its popular nickname in the line describing the 
apparel of the young gentleman that Mr. Simpkinson met at 
Margate : '* a * carpet-swab ' and * muckintogs ' and a hat 
turned up with green ". Smedley, a very popular novelist 
in the early forties, describes a tutor as very irate with one 
of his pupils, who he believes has left his establishment dis- 
guised as a plough-boy. The supposed smock-frock turns 
out to be a macintosh, at that time just edging towards 
popularity. 

But Mr. Macintosh did not invent vulcanized india- 
rubber. Indiarubber cloth was made by Samuel Peal and 
patented in 1791, and vulcanized rubber, formed by com- 
bining indiarubber with sulphur, was patented in the 
United States by C. Goodyear in 1839. Mr. T. Hancock, 
of the firm of Macintosh & Co., patented his invention in 
1843, and the firm of Chas. Macintosh & Co., which is still 
in existence, were successful in bringing the cloth into 

(77) 
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fashion. However admirable their form of waterproof 
garment may be, a great stride was made when the idea of 
making garments impermeable to rain by the use of cer- 
tain minerals was hit upon. We commence the list of these 
waterproofing inventions with that of Mr. D. Felton, in 
1877. His patent is interesting inasmuch as it describes 
the method of producing " chromate of gelatine," ^ which is 
rediscovered from time to time and boomed as a waterproof- 
ing material, not, however, applicable to garments. The 
patent list which follows is given in chronological order, 
and the abridgments have been rendered as concise as 
possible. 

Felton, D, 42, 1877. Tissue is saturated with a solu- 
tion of a salt of zinc or cadmium, alone, or in conjunction 
with ammonia, by drawing it through the solution in a lead- 
lined tank by means of rollers. The material is passed be- 
tween a pair of squeezing rollers to remove the superfluous 
solution and to harden it, and is then hung to dry in a warm 
room. Or the bath may consist of a hot solution of glue or 
gelatine mixed with chromate or bichromate of potash, 
soda or alumina, taking care that the bath is kept in the 
dark. As the sheet issues from the bath it is passed at once 
over heated cylinders. 

Muratori, C. 278, 1877. Silk and wool are treated with 
a solution of gelatine, alum and potassium silicate, or of 
gelatine, alum or chloride of zinc, or of alum and sjze. 
The fabric is dried on a hot cylinder, and is then treated 
with old olive oil. The fabric is then passed through a 
calendering machine. The insoluble soap or oily matter 
may be applied by impregnating a cloth with it and passing 
the cloth through the calendering machine together with 
the fabric under treatment. In treating fabrics of vegetable 

1 When a small percentage of bichromate of potash is added to a 
solution of glue or gelatine and any material is passed through it, an 
insoluble waterproof coating forms on it on exposure to the light. 
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fibres, e.g., hemp, cotton, canvas, linen, etc., the fabrics are 
first dipped in an alkaline solution of soda or potash, then 
dipped into water acidulated with sulphuric acid and washed 
and dried. The fabrics are then treated like those made 
of animal fibres. These processes may also be applied to 
the various fibres before these are made into fabrics. 

Meiter, C. W. ; Houghton, H. ; and Neville, J. 547, 
1877. For leggings the material is first proofed with india- 
rubber and then heated with a solution of carbon bi- 
sulphide and sulphur chloride, after which the two surfaces 
are secured together by means of indiarubber or other gum. 
To prevent capillary attraction along the seams, the material 
before or after being waterproofed, is treated with a solution 
of sugar of lead and alum. 

Healey, A. E. 3685, 1877. The material is passed 
through a solution of copperized ammonia, compressed to 
remove excess of solution, and dried. 

Knowles, J., and Cooke, H.J, 4, 1878. A light, elastic 
and reversible waterproof material is formed by coating a 
cloth, known in the stuff trade as " Canton cloth," with a 
thin film of indiarubber or caoutchouc. 

Abbott, W. 166, 1878. Vulcanization of fabrics having 
either an external or an intermediate layer of indiarubber. 
It is particularly valuable for made-up garments, as the 
seams attached by means of rubber solutions are vulcanized 
at the same operation. The fabrics and garments are put 
into a closed vessel or chamber, into which the vapour of 
chloride of sulphur is admitted, until the vulcanization has 
been effected. If the fabrics retain any of the acid from the 
vapours, this may be neutralized by immersing them in a 
weak alkali or by subjecting them to the vapours of 
ammonia. 

Healey, A. E. 174, 1878. Treating fabrics with 
copperized ammonia, passing the material round rollers in 
such a way that when it expands and becomes limp under 
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the influence of the solution, it will not pucker and 
crease. 

Currie, W. 612, 1878. A thin cotton fabric is coated 
on one side with a solution of rubber ; the coating is after- 
wards vulcanized by steam, and a tweed is then united to 
the coated cotton fabric, so that there is on one side a 
woollen and on the other a cotton fabric. 

Clark, H, A. 1335, 1878. Treating linseed oil with the 
vapour of sulphur, whereby a chemical combination is 
brought about with the production of a substance resembling 
indiarubber. This is then mixed with benzine and allowed 
to stand for some time. The benzine dissolves out any re- 
maining fatty matter, and forms a layer at the surface, which 
is poured off. The mass is mixed with benzol, turpentine 
or camphene, and is then ready for applying to cloth to make 
it waterproof. Lampblack, chalk, or any coloured pigment 
may be added to the mass before use to give greater body 
and consistency. 

Johnson, D. 1832, 1878. Waterproof fabrics for gar- 
ments are composed of three separate thicknesses of material, 
an outer fabric, a middle one of unbleached calico and an 
inner lining. The calico receives as many coats of dressing 
as will render it and the seams waterproof, and the lining is 
not put in until the dressing is quite dry. The dressing 
consists of linseed oil boiled with a small portion of india- 
rubber (half an ounce to the gallon). 

Gooch, R. 2044, 1878. Crape is rendered waterproof 
by passing it through a solution of indiarubber combined 
with glutinous matter. 

Northrop, J., and lllingworth, T. 2267, 1878. The 
object is to produce a strong and elastic waterproof material 
with a lustrous appearance. A fabric is woven of silk and 
cotton in such a way that most of the silk is thrown on to 
the top of the surface. The under surface is covered with a 
thin film of indiarubber. 
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Burghardt, C. A. ; Rowley, T. ; and Salomonson, A. C. 

2340, 1878. Indiarabber waste is boiled in liaseed oil to a 
paste, which is again boiled in an agitating vessel together 
with a concentrated solution of caustic soda, carbonate of 
soda, caustic potash, ammonia liquor, caustic lime, carbonate 
of potash, ammonia, lime or magnesia, or any mixture of 
these. The rubber is then boiled in water, and when dried 
is reduced to a paste by the addition of mineral naphtha, 
and is vulcanized. 

Rowley, T., and Salomonson, A. C. 2957, 1878. The 
object is to give a single texture fabric the appearance of a 
double texture fabric A waterproof fabric is prepared in 
the usual way, and before the film of indiarubber or other 
waterproof cement has dried, it is strewn with woollen or 
other flocks. The material is then rolled or pressed, the 
superfluous flocks are removed, and after the surface has 
dried a pattern is printed on it in imitation of a woven fabric. 

Dickson, E. V. 2974, 1878. The material to be water- 
proofed is treated in the cold with a preparation of india- 
rubber with bisulphide of carbon and chloride of sulphur. 

Forster, T. 731, 1879. A method of treating indiarubber 
fabrics so that water shall not rise in them by capillary at- 
traction. The single or double texture indiarubber water- 
proof fabric is produced in the ordinary way, and is subjected 
to a vulcanizing process. The fabric is then evenly wetted 
with a solution of solid paraffin, spermaceti, wax, stearin, 
ozokerit or linseed in their solvents, such as coal oil, benzol, 
petroleum, toluol, bisulphide of carbon or turpentine. The 
wetting is done by passing the material over a felt-covered 
roller, which is kept supplied with the solution by another 
roller below, and the fabric is kept pressed against the 
covered roller by an iron roller above. 

Muratori, C, and Landry, A. 1143, 1879. Animal or 
vegetable size is soaked in water and then melted, tannin 
and silicate of soda being added, and the whole is then 

6 
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boiled with a solution of potash alum till the mixture is 
complete, when the mass is cooled. To prepare the sub- 
stance for use it is boiled with water for some hours, more 
water being added to keep the liquid of the correct density, 
which is ascertained by a hydrometer. The bath is cooled 
down somewhat, and the fabric to be treated is immersed in 
it for a time and then spread out flat on a grating to drain 
for several hours, being afterwards dried in the open air or 
in a stove heated to not more than 50° C. It is kept in a 
horizontal position to ensure a uniform distribution of the 
composition. The drainings are returned to the bath. The 
fabrics are finally calendered by warm cylinders or other- 
wise treated. If the above treatment be applied subse- 
quently to dyeing the fabrics, the colours are permanently 
fixed. 

Almond, W. J. 2319, 1879. A thin tissue of gutta- 
percha is compressed between two layers of fabric by hot 
rollers. The material may be used for ladies' dress pre- 
servers. 

Spence, J. B. 2706, 1879. Natural metallic sulphides, 
preferably those of copper and iron, are reduced to an im- 
palpable powder and mixed with molten sulphur. On cool- 
ing, the compound has great hardness and tenacity and a 
metallic lustre. It may be used for waterproofing paper and 
textile fabrics. 

Walker, J. 4657, 1879. This composition consists of 
12 parts resin, 3 beeswax, 2 glycerine and 1 soft soap, with 
1 to 2 guttapercha when extra stiffness is required. The 
ingredients, mixed by heat, are thinned with naphtha, and 
the fabrics, coated with it and dried by steam, are rendered 
semi-transparent and waterproof without being sticky or 
liable to crack. 

Almond, W. J. 5073, 1879. A thin tissue of gutta- 
percha is placed between two cloths — wool, silk or cotton — 
and the three thicknesses are welded into one by compress- 
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ing them with hot rollers. The resulting matea*ial is odour- 
less and is specially adapted for ladies' dress preservers. 

Aulestia, J, M. 4570, 1880. Soap made from good 
quality carbonate of soda and best olive oil, free from grease 
and other impurities, is allowed to stand in filtered water 
for about a day. The liquid is then slowly heated to boil- 
ing and the water lost by evaporation replaced. Pure 
beeswax, which should be refined and whitened for delicate 
fabrics, is melted in an earthenware vessel and mixed with 
the soap solution and a quantity of boiling water. The 
cloth is thoroughly washed and dried and wound round a 
cylinder placed at one end of a table, over which it is fed to 
a receiving cylinder at the other end. As the cloth passes 
over the table it is washed over on its upper side with the 
waterproofing liquid, while the under side id washed over 
as the cloth is wound on the receiving cylinder. The cloth 
is then treated with a solution of alum in filtered water. 
Both solutions are used hot, but as the colours of many 
prints are not fast the proportion of alum and the tempera- 
ture must be varied. 

Henley, W. T. 1881, 1881. Waterproof fabric made 
by saturating the fabric with an indiarubber compound cap- 
able of being vulcanized ; drying and inipregnating with ozo- 
kerit of a similar hydrocarbon. 

Glafey, G. 2581, 1881. A stain or polish impenetrable 
to moisture consists of one part of soap dissolved in thirty 
parts of boiling water and an equal quantity of carnauba 
wax added. The whole is boiled till the wax is dissolved 
and a milky solution produced. Caustic ammonia is added 
till the solution is clearer, and the mixture is a,llowed to 
cool. The solution is precipitated, according to the use for 
which it is intended, with a solution of alum, sulphate of 
magnesia, iron or zinc, etc., to obtain precipitates of sebacic 
and carnauba wax acids with the bases of the salts. The 
precipitates are washed out, and the compounds obtained 
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mixed with caustic ammonia and the precipitates of the 
desired colour. To obtain a black colour a decoction of 
oampeachy wood and acid chromate of potash is employed. 

Burr, H. W. 1634, 1882. In " gossamer " waterproofs 
the indiarubber coating is cured by exposure to the electric 
light. The curing is done during the coating process, which 
is effected as usual. One or more electric lights are placed 
so as to cast their rays on the indiarubber coating, the light 
being concentrated by reflectors. 

Hardinn, N. 2029, 1882. Waterproofing fabrics by 
immersing them in a solution of acetate of alumina. The 
articles treated become waterproof, and are otherwise im- 
proved, without destroying their veiitilating properties. 

Zingler, N, 242, 1883. Kauri, manilla, or any copal 
gum, and a lilitle camphor are dissolved in turpentine or 
methylated spirit, and the hot solution mixed with either 
casein, vegetable albuminous matter or animal gelatine 
specially prepared. The mixture is then amalgamated with 
gum of balata or guttapercha and masticated with a pre- 
paration of castor oil, nitrous acid and sulphur chloride, 
combined with parafl&n oil or wax. The castor oil prepara- 
tion may be replaced by oxidized linseed or other vegetable 
oil. A substitute for indiarubber is prepared by adding 
first sulphur and then the albuminous or gelatinous matter 
to the dissolved gum's. The material can be used for vul- 
canizing or waterproofing by adding slaked lime, French 
chalk, sulphur, magnesium oxide, zinc sulphate, antimony 
sulphate or oxidized ore. 

Weygang, C. 2251, 1883. Waterproof compositions 
are produced from paper pulp by sizing it with size that 
has been prepared by adding to it an alkaline silicate with 
hydrochloric acid, sodium hyposulphite and ammonium 
sulphate. 

Gademann & Co. 4921, 1883. Waterproofing articles 
or materials of vegetable fibre, wool or leather, by soaking 
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them in a solution of oleate or palmitate of alumina in 
petroleum, ether or benzine. The superfluous liquid is re- 
moved by pressure, and the articles are then allowed to dry. 

Sweet, J. S. 133, 1884. The fabrics are soaked in a 
composition of linseed oil, olive oil, palm oil, oil of carra- 
way, soft soap and driers, and then slowly pressed between 
rollers. After drying, the fabrics are passed between cylin- 
ders slightly heated. They are again passed through the 
composition a second or third time as required, and finally 
through a calendering machine. 

Frankenburg, K 3760, 1884. The yarn for the warp 
(or weft, or both) is coated with a solution of rubber pre- 
vious to weaving, and afterwards coated with farina to 
facilitate weaving. Or the warp may be passed through 
solution of rubber in the loom. The woven fabric is hot 
pressed by calender rollers to soften the rubber and cause 
it to fill up the interstices. 

Frankenstein, P. ; Frankenstein, L. ; and Wicks, R. P. 
5280, 1884. A method of producing an ornamental metallic 
lustre in finishing waterproof fabrics. The surface is first 
prepared by giving two coatings of proofing mixture and 
then acidizing with carbon bisulphide. It is then coated 
.with a '* finish,'' prepared by mixing suitable metallic 
powders with rubber made into a dough with naphtha. A 
final coating of rubber solution is given to protect the 
metallic finish. 

Dillies et Cie. 5317, 1884. For preserving the tissues 
they are dissolved in water, dried in the air, and then put 
in a bath of tannic acid and water containing, in some 
cases, birch bark oil. After soaking, they are removed and 
dried, being then proof against decay. To render them 
waterproof they are put into a bath of linseed oil (500 litres) , 
birch bark oil (20-25 litres), litharge (1 to 2 kilogrammes), 
white lead (1 to 2 kilogrammes), talc (1 to 2 kilogrammes), 
and in some cases sulphate of iron (1 to 4 kilogrammes). 
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All these substances are boiled together and allowed to cool 
to 200° C. ; 10 to 20 kilogrammes of ceresine or other wax 
are then added. 

Hebblewaite, J., and Holt, E. 6399, 1884. After the 
application of the waterproof coat the fabric is overspread 
with farina, powdered soapstone or other suitable powder, 
and embossed by rollers or in any other suitable manner. 
Either before or after embossing, the farina is fixed by ex- 
posure to the vapours of chloride of sulphur and bisulphide 
of carbon. The embossed fabric may be afterwards vul- 
canized. 

Lister, S, C, and Relxach, J. 7830, 1884. To 
prevent injury to imitation sealskin fabrics by wet, the , 
yarn employed in their manufacture is waterproofed before 
weaving, or the piece is waterproofed afterwards. The 
waterproofing is effected by applying a solution of birch oil 
in methylated spirit, or of a carbon fat in benzoline, and 
subsequently drying. 

Company for Manufacturing Waterproof Fabrics. 
10600, 1884. Fabrics of linen or hemp, after a prelimin- 
ary treatment by immersion in baths of sulphuric acid and 
of ammonia, are steeped for three hours in a solution of a 
mixture in water of colophony, crystals of soda, soft soap, 
silicate of potash and caustic potash. Subsequently the 
fabric is deposited for an hour in a bath of water, contain- 
ing about 5 per cent of sulphate of alumina, rinsed and 
dried. Finally, a coating of a mixture of a little paraffin, 
Japanese wax or palmitine and colophony is applied by 
rotating brushes. 

Hiller, 0. B. E. 14725, 1884. Aluminium acetate is 
prepared by acting on eighty parts of aluminium sulphate 
with 470 parts of lead acetate. The resulting solution is 
strained off from the lead sulphate and should be perfectly 
free from lead. It is diluted to 1 litre and mixed with a 
solution of albumen containing 12 to 15 grammes to 60 of 
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water. Fabrics to be waterproofed are saturated with the 
liquid described above, dried, and passed between hot 
rollers to coagulate the albumen. 

Best, T. F. 15121, 1884. Cellulose, after treatment 
with nitric and sulphuric acids, is saturated with a solution 
of sulphurous acid and heated at 100° F. in a closed vessel, 
until the excess of nitric acid has been decomposed. The 
excess of acids is then removed by pressure, and 10 to 50 
gals, of water are added for every 50 lb. of the mass, which 
is washed to remove all traces of free acids, and afterwards 
submitted to a bleaching process, if necessary, washed with 
warm water and dried. Crude camphor is dissolved in its 
own weight of methyl alcohol and filtered into a closed 
vessel through a mixture of fused calcium chloride with 
charcoal. From 55 to 65 lb. of this camphorated solution 
are added to every 50 lb. of the treated cellulose, the result 
being ready for rolling or pressing. The material may be 
made less inflammable by adding 12^ to 25 per cent of 
magnesium borate, and may be used in a semi-plastic con- 
dition for waterproofing. 

Alexandreson, N. A. 15923, 1884. The substance to 
be waterproofed is soaked in a solution of a salt in a '* basic " 
condition, rinsed in water and dried. The salts most com- 
monly used are " basic " alum or other aluminium salt, 
aluminates and chromium or iron compounds. The inven- 
tion is applicable to waterproofing cloth, wood, paper, 
etc. 

Hallett, B., and Wiley, T. F. 5512; 1885. A method 
of applying waterproofing material to pile fabrics and other 
goods, such as feathers. The material is deposited thereon in 
the form of fine spray produced by any form of appliance, the 
fabric being held by hand in position or carried by an 
arrangement of rollers. 

Frankenburg, I. 6008, 1885. An apparatus for *' cur- 
ing'* waterproofed fabrics or for applying farina, chalk or 
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other substance thereto, and consists mainly in enclosing 
such apparatus in a chamber or casing with a chimney for 
carrying away fumes and dust from the operatives. A fan 
may be employed to draw ofif the fumes, and acid fumes 
may be neutralized by ammonia. 

Sandron, A. 6509, 1885. This is intended specially 
for linen. The material is first steeped in liquid rich in 
tannic properties, such as tincture of chestnuts infused in 
water at a temperature of 80° C. After drying, it is treated 
in a second bath prepared as follows : To 100 kilogrammes 
of boiled linseed oil, rendered very siccative, is added 100 
kilogrammes of a substance rich in colouring matter free 
from metallic oxides and siccative, from 10 to 25 kilo- 
grammes of essence of birch bark and 10 kilogrammes of wax 
which melts at a high temperature. The linen is dipped in 
the bath, which is raised to a temperature of 100° to 120° C, 
and the superfluous liquid removed by passing it between 
the rollers ; to give a better appearance, the material may 
be passed through a cold bath of linseed oil rendered very 
siccative. It is claimed that the fabrics are not rendered 
sticky nor brittle, and the ordinary properties of the material 
remain unimpaired. 

Slade, W. H. 10554, 1885. '* One-sided terry cloth " is 
coated with waterproof solution on one side. When re- 
quired as a reversible cloth, this is doubled over with the 
waterproof layer inside. Sometimes the waterproof side is 
lined. The fabric is of use for sponge bags, dress preservers, 
bandages, bibs, knickerbockers, pilches, aprons, sheets, 
gloves and shoe socks. 

Abbott, W, 12079, 1885. A material which has been 
treated by the " rainproof " or *' water-repellent " process, 
and which has also been waterproofed in paTts, is used for 
making waterproof garments. The garment is so cut from 
the material that the portion which covers the shoulders and 
the upper part of the wearer consists only of the water-re- 
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pellent portion of the material, while the rest of the body is 
covered with the waterproofed portion. 

Wiley, T. F. 15906, 1885. The fabrics are first im- 
pregnated with a waterproofing agent, such as a solution of 
sugar of lead, alum or soap, and afterwards coated with 
indiarubber or parafiin wax by means of a solvent. Two 
pounds of hard white soap, for instance, dissolved in 6 gals, 
of water, are heated to 100° F., and used as a bath through 
which the cloth is passed several times, and is squeezed 
between each saturation. It is then treated in a similar 
manner with a solution of 2 lb. of alum in 4 gals, of water, 
and dried by steam cylinders. After passing through water 
at 200° F., and again drying, it is treated with a solution of 
4 oz. of indiarubber and 4 oz. of parafl&n wax in 1 gal. of 
benzoline, which is sprayed on to it. 

Frankenburg, I. 208, 1886. Two 'or more coats of 
polish are applied to waterproof fabrics at one operation by 
passing the roll of cloth first over a roller revolving in a 
trough containing varnish, then round a drying cylinder, 
and then round a successive series of polishing rollers and 
^drying cylinders until the required number of coats have 
been applied. 

Mandleberg, G. C. 243, 1886. Embossed double 
texture waterproof fabrics are formed by spreading cement 
on one or both of two indiarubber waterproof fabrics and 
then passing them through an embossing machine. Em- 
bossed single texture waterproofing fabrics are formed by 
spreading the proofing upon the fabric, polishing or var- 
nishing, embossing the proofed side of the fabric, and 
finally vulcanizing the same. 

Haug, J. J., and Hoffmann, C. Skins of hares, rabbits 
and other small animals are, after cleaning and removal of 
hair, boiled with 5 per cent of crude glycerine and as little 
water as possible in a Papin*s digester until completely 
dissolved. For waterproofing compositions, one quarter 
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part of ox gall is added, and soft water to give to it a con- 
sistency of treacle, and a quarter part of chromate of potas- 
sium is added. 

United States Waterproofing Fibre Co. 2616, 1886. 
Textile fabrics are rendered waterproof by being coated 
with or immersed in a composition consisting of resin and 
paraffin wax mixed together by the aid of heat and then 
thinned with benzine. In some cases paraffin oil may be 
substituted for the wax and turpentine for the benzine. 

Chevallot, E. 3095, 1886. The waterproofing substance, 
such as aluminium acetate, is fixed on fabrics of all kinds 
by immersing the latter in a bath consisting of a mixture 
formed by treating an emulsion of casein with slaked 
lime, and then mixing therewith a solution of neutral 
soap. 

Freely, E. M. 6953, 1886. To destroy the disagreeable 
odours emanating from substances used in vulcanizing and 
dissolving the rubber, the fabrics are treated in one, or suc- 
cessively in both, of the following solutions : (1) salicylic 
acid dissolved in alcohol; (2) the barks of oak, hemlock 
and sumac, extracted by water, with the addition of 
salicylate of soda, Kussian jachtan extract dissolved in alco- 
hol, ether and salicylic acid. 

Orlay, C. 10828, 1886. Fabrics are first waterproofed 
by treatment in successive baths of aluminium acetate, soap 
and alum ; they are then dried at 36" to 40° C, and the 
proofing material is fixed by coating or impregnating them 
with a mixture of paraffin, wax and vaseline. 

Punshon, R. 11427, 1886. Cloth, linen and cotton 
goods and other similar materials are waterproofed so that 
they remain pervious to air. The fabric is first washed 
with a hot, weak solution of alkali, which is afterwards 
removed by washing with hot water and drying at about 
100° F. The fabric is then immersed in a hot mixture of white 
paraffin wax and cotton oil, to which are added, when cloth 
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is being treated, resin and oil of turpentine, and passed 
through a ^yringing machine, after which it is dried at a 
temperature not exceeding 120° F. 

Wilson, G. F. 8167, 1887. The fabrics are first satu- 
rated with a soap solution, containing either sugar soap, 
extract of soap, soap powder or hydroline. After being 
saturated the fabrics are placed, without being wrung, in a 
precipitating solution containing alum, lime or either blue, 
green or white copperas of vitriol. The fabrics are then 
removed and are dried without being wrung. 

Warner, C. B. 13593, 1887. The article is immersed 
in or treated with a solution prepared by dissolving india- 
rubber in pentane and benzine, diluting with heptane or 
pentane, clarifying by sedimentation, and adding a little 
solid parafi&n. The solution may be bleached by hydro- 
bromic acid gas. The excess of solution is removed in a 
closed chamber, and the volatile solvent distilled by passing 
a current of steam or carbonic acid gas through the chamber, 
or by a reduction of pressure. The article is finally dried 
at a temperature of 100° to 150° F. The article must alsp 
be treated with a vulcanizing agent when required for use 
at temperatures which would soften rubber. The exit and 
entrance tubes of the evaporation chamber are closed with 
diaphragms or bunches of fine wire. 

Mandleberg, G. C. 16541, 1888. Waterproof garments, 
especially those for ladies, free from disagreeable odour and 
scented with an agreeable perfume, are made by preparing 
the cloth or fabric in the following manner : The fabric is 
first coated with a dough formed of indiarubber, litharge 
and naphtha solvent ; secondly, with several coatings of a 
dough of rubber, litharge, sulphur and naphtha ; and, lastly, 
with a dough like the first described, but with a smaller 
proportion of Htharge. Farina is then applied to the surface, 
which is partly vulcanized, and the garments are made from 
it in the ordinary manner, dried in an air stove, and then 
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completely vulcanized and scented with oil of lavender or 
other volatile oil. 

Mandleberg, G. C. 16542, 1888. Rubber-proofed 
fabrics, before being made up into garments, are vulcanized 
by the cold process, and farina is applied to the proofed 
surface before, during or after vulcanization. By using de- 
odorized naphtha in the preparation of the dough, the 
necessity for a high stoving temperature is avoided. 

Mandleberg, G. C. 16543, 1888. The dough used in 
preparing fabric for making indiarubber waterproof garments 
is obtained by dry-kneading the indiarubber and soaking in 
deodorized naphtha in a closed vessel, before working be- 
tween rollers, and spreading upon the backing. 

Oliver, W. 2873, 1889. Stretched American cotton 
duck or other cloth is coated with a composition consisting 
of oxidized oil and whiting or other mineral whites, with a 
small proportion of indiarubber dough. The fabric is next 
rolled, and then dried by being passed over heated cyhnders, 
after which it is folded into the requisite number of plies 
and stitched. The edges are treated with a solution of 
shellac. 

Mandleberg, G, C. 3726, 1889. The dough of the first 
coat contains indiarubber, litharge and sulphur dissolved in 
naphtha. The following coatings contain more sulphur and 
the final coating no sulphur. A surface of farina is then 
put on, and the fabric first vulcanized by dry heat, and 
finally hardened by the liquid, or cold vulcanizing process, 
or by the vapour process. After the garments are made up 
in the ordinary manner they may be scented. 

Greening, F. 5344, 1889. A base for the waterproofing 
composition is prepared by treating cotton combings, paper, 
esparto grass or rags with a mixture of fuming nitric acid 
and sulphuric acid. After washing, the material is treated 
with ammonia, alum and sodium chloride, and again 
washed. The solvent is prepared by distilling acetate of 
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lead and anhydrous lime and mixing the distillate with fusel 
oil or hydrocarbons. Purifying agents, such as phosphoric 
chloride or potassium carbonate, are added, and the distil- 
late is again distilled. Absolute alcohol is added to the 
final distillate. The material may be coloured with aniline 
dyes or ordinary pigments. When required as a liquid 
coating or varnish, the proportion of the solvent is increased. 

Gaugl, M., and Mossner, J. 5763, 1889. Solutions of 
neutralized isinglass, lead acetate and alum are mixed. The 
solution, after standing, is filtered and diluted as required. 
The goods, sueh as cloth, felt or paper, are impregnated or 
washed with the solution. 

Dreyfus, C, and Robinson, J. 7090, 1889. In the 
manufacture of indiarubber or waterproof textile fibres or 
fabrics, the indiarubber is dissolved in purified naphtha or 
any one, or a mixture of two or more, pure hydrocarbons of 
the aromatic series. 

Baswitz, C. 16708, 1889. Textile fabrics are treated 
with an ammoniacal solution of copper obtained by dissolv- 
ing copper hydrate precipitated by soda lye from sulphate of 
copper. 

Doller, F. 6698, 1891. Waterproofing compositions. 
Textile materials are waterproofed by means of a composi- 
tion obtained by dissolving guttapercha or indiarubber in 
molten parafl&n wax, stearin or sebacic acid. The solution 
is applied to the cloth by rollers at a temperature of 70° C, 
or it may be first thinned by benzine or other solvent, the 
material being then drawn through it and afterwards ex- 
posed to a current. Liquid parafl&n wax may be employed 
in place of the parafl&n wax. In some cases a mixture of 
stearin or sebacic acid and alumina or stearin and oxide of 
copper or other metals, dissolved in pyridine, alcohol, ben- 
zine or other hydrocarbon, and also a solution of celluloid, 
celloidin or collodion in pyridine, alcohol, benzine or other 
hydrocarbon, may be used in addition. These latter solu- 
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tions may be used alone, or in combination with each 
other. Liquid paraffin may also be added. 

Weir, J. 8573, 1891. A new hydrocarbon product 
called **lithocarbon '* occurs naturally in Texas mixed with 
sand or shell rock, and has the composition of a hydro- 
carbon, containing a small quantity of sulphur and traces of 
oxygen. It is extracted by acting upon the crushed rock 
in a vessel with a solvent, such as petroleum, naphtha, 
benzine, carbon bisulphide. or turpentine. The substance is 
flexible, tough, plastic at ordinary temperatures, jet black in 
colour and withstands a temperature of 600" F. It may be 
used for waterproofing textile fabrics. 

Briggs, E. 3067, 1892. Showerproof fabrics for ladies' 
waterproofs, dust covers, umbrellas, parasols, etc., are woven 
of silk containing the natural gum. The silk is treated in 
the preliminary operation of preparing the thread, and in 
any subsequent operation of dyeing, finishing or the like, in 
such a manner, and at such a temperature, as not to re- 
move the natural gum. 

Cross, C. F. ; Bevan, E. J. ; and Beadle, C. 8700, 1892. 
Cellulose in any of its forms, such as that obtained from 
flax, rhea, hemp, wood or bleached cotton, is impregnated 
with a 15 per cent solution of caustic soda or potash, ex- 
pelling the excess by means of a centrifugal machine, and 
then exposing the mercerized material, which now contains 
40 per cent to 50 per cent of alkali, to the action of carbon 
bisulphide in a closed vessel at the ordinary temperature for 
several hours. The product, on stirring with water, forms 
a very viscous solution of a yellow colour. The solution 
may be used for depositing cellulose upon textile fabrics. 

Hutchinson, T, J,, and Hardman, R. B. 11994, 1892. 
In order to recover the cloth from damaged waterproof 
fabrics, they are treated in a bath of oil or fatty matters 
until the proofing is decomposed, or partly or wholly dis- 
solved. The excess of the oil or fatty matter is then ex- 
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pressed by rollers, and the cloth is treated with a volatile 
solvent for the removal of the oily or fatty matters, and the 
products from the proofing ; or in some cases these matters 
may be removed by a scouring process. 

Holfert, J. 4697, 1894. Tissues are made waterproof by 
covering, mixing or impregnating them with a solution of 
animal gelatine and then subjecting them to the action of a 
solution of formic aldehyde. 

Healey, A. E., and Williams, J. 5054, 1894. A soluble 
chroma te, such as chromate or bichromate of potash, soda 
or ammonia, is added to the ammoniacal solution of copper 
oxide employed in waterproofing paper, and fabrics such as 
canvas, by the method known as the " Willesden process '\ 
It is stated that the product obtained by this method has a 
brighter and more durable colour, and can be more readily 
dyed. 

Rous, H., and West, G. N. 5718, 1894. Textile 
materials are treated with chemical solutions to render them 
waterproof and fireproof. The first solution is made by 
mixing acetate of lead with alum and allowing the precipi- 
tate to settle. The second solution consists of a mixture of 
tungstate of soda and bromide of potassium. After being 
soaked in the two solutions successively, the material is 
steamed, dried and pressed. 

Berlowitz, M., and Salomon, S. 6617, 1894. Fabrics 
are impregnated with hydrocarbons and resins in solution. 
After dipping in the solution, they are kept immersed in 
water, which prevents evaporation of the solvent. The pre- 
ferred solution consists of spermaceti, paraffin wax, gum 
copal, colophony, indiarubber, guttapercha, oil of rosemary, 
bisulphide of carbon and ether. 

Turner, E. M. 9746, 1894. Pure paraffin wax, or other 
wax free from grease, is dissolved in benzine, etc., and the 
solution applied to the fabric by dipping, brushing or spray- 
ing. After the solvent has been allowed to evaporate, the 
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fabric is ironed to drive in the impregnating material, and is 
finally drawn over blunt edges to remove stiffness. In the 
case of silk, cloth, dress materials, etc., the solution may be 
applied on either side, and both sides may be ironed. In 
treating a pile fabric, the solution is applied to the back and 
the back alone ironed. 

Cohrs, H., and Oesterreich, J. 10337, 1894. The 
material is heated and brushed with a mixture of water, 
alum, silicate of soda or potash and vasehne, after which it 
is dried. The process is applicable to fabrics and to finished 
garments, such as trousers, waistcoats, coats, mantles, hats, 
ladies' jackets, bonnets, etc. 

Hendricks, V. 12954, 1894. Cloth for the manufacture 
of boots and shoes is treated with a solution made by mixing 
alum, sugar of lead and tannin, and allowing the precipi- 
tated sulphate of lead to settle. Cloth so prepared is stated 
to be waterproof but permeable by air. To cause the 
cloth to retain its properties, it may from time to time be 
dipped in the solution. 

Boeddinghaus, W. 20359, 1894. Waterproof coloured 
flexible vegetable textile fabrics are produced by dyeing the 
material, before or after being woven, with coal tar colouring 
matters, which withstand the action of ammoniacal copper, 
or of the copper oxide contained therein, washing and drying 
the goods, and then treating them with ammoniacal copper 
in the usual manner, and finally drying them. 

Frankenstein, L. 5120, 1895. Bone dust, or material 
of similar chemical composition, is used instead of farina for 
preparing rubber-coated fabrics for printing. The bone dust 
may be bleached, or may be dyed to form a coloured ground. 
The proofing is preferably vulcanized after printing, and an 
extra coat of proofing may be applied to fix the design. 

Verdier, R. 3797^ 1396. Imitation leghorn and other 
hats are waterproofed by coating them with, or immers- 
mg them in, a mixture of potassium or sodium silicate 
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with a saturated aqueous solution of potassium bichro- 
mate. 

Electro Waterproofing and Dye Fixing Co. 8323, 1896. 
Fabrics are moistened with water and pressed between two 
plates or rollers, between which a current of electricity is 
passed. The anode consists of an oxidizable metal, the 
oxide of which is deposited on the fibres. For white 
materials, aluminium and tin are the metals preferred, 
though zinc and other metals can be used. When a dyeing 
or staining of the fabric is desirable or objectionable, copper, 
iron or silver may be used. If the current is continued for 
too long, hydrogen accumulating on the cathode may reduce 
the oxide formed ; to obviate this, a layer of cloth, etc., 
may be placed between the fabric treated and the cathode. 
The process is stated to be applicable to cotton, linen, 
woollen and silk fabrics, ships* sails, string, sewing thread, 
etc. 

Amos & Co. 15893, 1896. Salts of alumina or other 
bases, with oleic or other fatty acids, are dissolved in benzine 
or any other volatile solvent and applied to fabrics, paper, 
leather, etc. The solvent is afterwards evaporated and re- 
covered by condensation. The fabric may be first treated 
with a soap dissolved in benzine and afterwards with an 
aqueous solution containing a salt of alumina, etc. 

Kipling, W. C„ and Arnold, E. 22197, 1896. Sul- 
phate of alumina and acetate of lead solutions are mixed, 
and, after precipitation, solution of tannin is added. After the 
further precipitation which takes place, the clear liquid is 
ready for use as a waterproofing solution. The solution is 
applied to the threads after dyeing and before weaving, or in 
some cases to the woven fabrics. 

Coulter, W., and Macintosh & Co. Finely divided 
asbestos is mixed with rubber to produce a waterproof fabric 
suitable for ornamentation by printing, etc. 

Stephens, E. 5085, 1898. Waterproofing by pressing 

7 



Digitized by 



Google 



98 WATERPKOOFING OF FABRICS 

the material to be waterproofed against an endless band, pre- 
viously soaked in the waterproofing solution, by pressing the 
two together between hot rollers. 

Newman, G. F, 11264, 1898. A waterproofing solu- 
tion having the following composition : — 



Boiled oil . 


. 6 gals. 


Castor oil . 


. 2 „ 


Turpentine . 


. 6 pints 


Patent driers 


. 6 oz. 


Powdered sulphur 


. i „ 



The mass will be coloured with yellow ochre or other pig- 
ment. 

Lawrence & Co. 20356, 1898. A waterproofing sub- 
stance is extracted from kelp by acting on it with dilute 
mineral acid of a special strength. The fucose from the 
kelp is fixed on the fabric by an after passage through a 
solution of alumina or of some other metallic salt. 

Weber, C. 0., and Taylor, J. 21020, 1898. Aluminium 
tannate is used as a waterproofing liquid. The liquid is made 
for use from the following recipe : 36 lb. of sulphate of 
alumina are dissolved in 25 gals, of water. To this solution 
another is added of 61^ lb of lead acetate in 25 gals, of 
water. The solution of acetate of alumina, having been re- 
moved from the precipitate of lead sulphate, is mixed with 
one of 1*4: lb. of tannic acid in 50 gals, of water. Calcium 
acetate may be substituted for lead acetate. 

Olivier, M. G. 22104, 1898. Solution of paraffin, india- 
rubber and beeswax, or of two or one of them, in bisulphide 
of carbon, for the purpose of waterproofing. 

Good, W. H. 850, 1899. Waterproofing fabrics are 
made by weaving waterproofed yarns. The threads are 
waterproofed by passing first through a tannin solution and 
then, after, drying, through a dressing solution. The two 
solutions are composed as follows : — 
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Tanning Solution. 


Dressing Solution, 


Birch bark . . 56 lb. 
Bichromate of potash 4 „ 
Calcium chloride . 2 ,, 
Tar . . . 4 pints. 
Solution of alkali . 8 lb. 


Poppy oil . .4 gals 
Indiarubber solution 41b. 
Red mercury oxide 2 ,, 
Resin . . . 56 „ 
Beeswax . . 56 „ 
Palm oil . '. 28 „ 



Williams, J. 1358, 1899. The objectionable colour 
got by waterproofing with ammonium cuprate is removed 
by immersion in a solution of zinc cyanide of ammonia. 

Van Gestel, J. T. 13433, 1899. Electrolytic waterproof- . 
ing and dyeing. The fabric to be waterproofed is soaked 
with a solution of a metallic salt. A current is then passed 
through the liquid, and precipitates the oxide of the metal in 
and upon the fibre, thereby waterproofing it and fixing at 
the same time any dye that may be present. 

Staples, E. C, and others. 20667, 1899. A water- 
proofing composition made from the following recipe : — 

Resin . . . . . . . 64 lb. 

Paraffin wax . . . . . 86 ,, 

Rubber solution . . . . 6 to 12 ,, 

Boiled oil 2 „ 

Schlomann, H. W, 2703, 1900. Waterproofing by 
depositing insoluble metallic compounds in the fibre by 
electrolysis, the fabric being pressed between the anode and . 
the cathode, which are made of its shape. 

Hepburn, G, G. 5994, 1900. Waterproofing with an 
insoluble tungstate, in combination with a large selection 
of organic substances, including oils, waxes, resin soaps, 
fatty acids, etc. For example, copper tungstate is heated 
with oleic acid, and the fabric is soaked in a solution of the 
product in a mixture of benzine and a carbon bisulphide 
and then dried. 
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Greening, F. 8575, 1900. A waterproofing composition, 
consisting of anthracene and a copal resin, such as anime 
or elemi. 

Watzlawik, F. 14555, 1900. Waterproofing by cement- 
ing several thicknesses of the fabric together. 

De la Grange, E. S. 16322, 1900. Waterproof fabrics 
are made by weaving threads previously made waterproof 
by a mixture of 100 lb. of nitrocellulose, 15 lb. of rubber 
solution, and 5 lb. of tin protochloride. 

Bousfield, J. E. [CantUy F,, Miglioretti, G., and Maffei, 
G.\ 1160, 1901. Fabrics are coated with casein, which 
• is afterwards rendered insoluble by treatment with the 
vapours of formaline, for the production of waterproof 
materials resembling fabrics treated with wax, indiarubber, 
varnish, etc., or of imitation linen goods. 

Kronstein, A. 2679, 1901. Waterproofing by impreg- 
nating the fabric with any organic substance which can then 
be made insoluble by moderate heat. The special substance 
mentioned is wood oil. The temperature required is about 
200° C, and must be maintained from eight to ten hours. 

Eriwein, J., Bandschapp, 0., and Muller, L. 3211, 
1901. A layer of paper and a layer of fabric are attached 
together, or a layer of fabric is placed between two layers 
of paper, and the material thus obtained is impregnated 
with any suitable waterproof solution. 

Zimmer, C. L. V. 6058, 1901. Waterproofing composi- 
• tions. — A waterproof protective coating for wood, stone, or 
metal, etc., surfaces is obtained by oxidizing a fat or oil, or 
treating it with sulphur, or with alkalies, and the thickened 
matter thus obtained is treated with bituminous or like 
matter, preferably at a temperature of 200° C. Or, accord- 
ing to a specified method, three or four parts of cotton-seed 
oil are mixed with one part of bitumen, and to this is added a 
quantity of caustic soda solution sufficient to saponify the 
glycerides, the temperature being gradually raised to about 
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200° C. It is then aerated for 40 or 50 hours, or for a less 
time if the air is enriched with oxygen. The order or 
manner of treatment of the elements forming the composi- 
tion may vary. For the material thus produced, solvents, 
such as light tar oil, or oil of turpentine, etc., may be used. 
This composition not only resists the action of water, but 
also acids, alkalies, and fire. 

Browne, A. [Bonnaudy J. B. G.] 8063, 1901. Copal 
dissolved in boiling castor oil is added to nitro -cellulose 
compositions for coating purposes, to render them flexible 
and waterproof when dry. From two to six parts of copal 
may be dissolved in 180 parts of the oil, and from one to 
four parts of a mixture of equal quantities of sugar of lead, 
litharge, and white copperas added. One pound of nitro- 
cellulose and one pound of camphor may also be dissolved 
in a gallon of methylated spirit, with a few grains of vanillin. 
From ten to thirty parts of the copal solution are added to 
180 of the nitro-cellulose solution, producing a liquid which 
may be used for coating, varnishing, or impregnating paper, 
textile fabrics, and the like, for wall, ceiling, and floor cover- 
ings, by spreading or sieve machines, or otherwise. A finish- 
ing-coat of the combined solution is also applied. The 
coated materials may be dried by passage over tables heated 
by steam. 

Oesterheld, A. 10007, 1901. Coating a cloth or model 
with adhesive, indiarubber, guttapercha, spermaceti, artificial 
gum resin, and oxidized oils, blowing the fibre on to it, dry- 
ing and calendering, and then repeating the process until 
the material acquires the desired thickness. 

Edwards, E. 11238, 1901. Closes small pores of 
already waterproofed and vulcanized bedclothes by after 
treatment with heavy hydrocarbons to facilitate disinfecting. 

Haddan, H. J. 14106, 1901. Treating fabrics, felt, 
wood, paper, cork, ropes, etc., to render them impermeable 
to fluids, the substances, previously cleaned, are first im- 
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mersed in a solution consisting of a double sulphate of 
alumina, alcohol, tannin, and water in certain specified pro- 
portions, after which they are allowed to dry. They are 
next dipped in a solution obtained by heating specified pro- 
portions of paraffin, vaseline, and heavy mineral oil in a 
water bath, stearin or an equivalent being, if desired, sub- 
stituted for the paraffin, and the mass obtained on cooling 
being dissolved in petroleum. The fabrics, etc., are then 
placed in a centrifugal separator to remove the excess of 
liquid, and are then dried. By placing colouring materials 
in the baths the objects may be at the same time dyed. 

Oesterheld, A. 10007, 1901. To prevent fabrics water- 
proofed in the usual way with rubber from becoming hard 
and rough, the rubber composition is mixed before use with 
quarter to half of its weight of a heavy hydrocarbon, e.g., 
paraffin, and is, after waterproofing, passed through a warm 
bath of the same substance. Hereby the goods are made 
supple, and all pores are closed, so that only the outer sur- 
faces will ever need disinfection. 

Newman, G. F. 12174, 1901. A method of water- 
proofing consisting in painting over first solution A and 
then, after drying, solution B. 

Solution A. 

Boiled oil . . . . 3 gals. 

Castor oil . . . . 1 gal. 

Patent driers . . . 2 lb. 

Powdered sulphur . . 4 oz. 

Mineral pigment ... . q.s. 
To be applied with a brush. 

Solution B. 

Boiled oil . . . . 4 gals. 

Patent driers . . . 2 lb. 

Powdered sulphur . . 4 oz. 

Mineral pigment . . q.s. 
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Haddan, H. J. 13046, 1901. Waterproof fabrics, 
principally for use in making the uppers of boots and 
shoes, is formed by weaving linen and satin or other yarns 
and then powerfully compressing to give a smooth surface. 
The fabric is waterproofed by impregnating with whale oil 
or other suitable substance. 

Grenet, P. 13562, 1901. Waterproofs that can be 
washed and dyed without afifecting their proofness, are 
produced by the following method : The material is first 
immersed in a solution of alum, carbonate of soda and 
parafl&n, in benzine, together, except for new garments, 
with soap. A second bath of solution of parafl&n in benzole 
is then given, and the goods are dried at 90° C. It is said 
that the process is applicable to feathers, furs, velvets, 
crapes and other delicate articles, without injuring them in 
any way. 

Dutilleul, G. 14106, 1901. Fabrics are waterproofed 
by immersion, first in a solution of 15 lb. double sulphate of 
alumina and 25 lb. of alcohol tannin in 100 gals, of water, 
drying, treating with a solution of 25 lb. of potash in 100 
gals, of water, drying again, and passing through a bath of 
parafl&n, vaseline and heavy mineral oil dissolved in petro- 
leum ether. The fabric is then centrifuged and dried. 

Cartwright, G. A. 14301, 1901. A waterproofing pre- 
paration for polishing boots, shoes, leather, furniture, and 
other articles is made of camphor, wax, preferably beeswax, 
turpentine, and isinglass. The camphor is dissolved in the 
turpentine, added to the melted beeswax and isinglass, and 
the whole stirred and mixed. The beeswax may be dis- 
solved in turpentine, and the isinglass dispensed with. 

Wharton, F. M. 15829, 1901. Waterproofing with re- 
sinates, oleates, stearates and palmitates of the heavy 
metals, applied hot or in solution. 

Cohn, A. 16429, 1901. A glossy coating is produced on 
textile fabrics, etc., by applying a thick solution of celluloid 
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to the surface. The celluloid solution may consist of 100 
parts of amyl acetate, or amyl acetate and acetone, 7 to 12 
parts of celluloid, and 10 to 18 parts of castor oil. 

Olsen, M. 16505, 1901. Leather, rubber, boots, shoes, 
and pneumatic tyres, etc., are rendered waterproof by im- 
pregnating them with a boiled composition consisting of 
Finnish tar, coal tar, resin, and tallow, in certain specified 
proportions. To these ingredients indiarubber or gutta- 
percha may be added. 

Weber, C. 0., and Isidor Frankenburg, Ltd. 16919, 
1901. Machines for waterproofing fabrics are fitted with 
apparatus for recovering the solvent which is vaporized 
by heat applied to the fabrics and the undiluted vapours 
condensed. 

Williams, J. 19013, 1901. A waterproofing solution 
made by forcing oxygen or air through a solution of carbon- 
ate of ammonia in a vessel packed with copper scraps, until 
solution is complete. 

Port, G. M. 20281, 1901. Waterproofing with double 
palmitate of zinc and alumina dissolved in a drying oil. 
The palmitate is prepared by precipitating an alkaline pal- 
mitate with zinc alum. 

Rothenbcloher, M. 24724, 1901. Aluminium acetate is 
used to waterproof the seams of women's clothing. 

Goudie, J. N., and NIcolson, J. 4218, 1902. Joining 
the seams of waterproof garments or covers or like goods, as 
for example in attaching the collar to the neck or gorge, 
and the flaps to the body of the garment at the pocket 
mouths, so as to render them waterproof without requiring 
to use seam strapping or taping. Several modified arrange- 
ments are described, in all of which the rubber proofing of 
one portion of the seam is cemented or solutioned to that of 
the other portion in order to cover and protect the stitch- 
ing. 

Lake, H. H. [Warren, F. J.] 9322, 1902. Tar and. 
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pitch are rendered more suitable for many purposes by 
causing them to contain a certain proportion of lamp- 
black. For use in making a waterproof roofing-felt, tar should 
contain less than 20 per cent of lampblack, while pitch 
should contain from 35 to 40 per cent of lampblack. Free 
lampblack may be added to the tar or pitch, a tar or pitch 
containing an excess of lampblack may be added to one 
containing a deficiency thereof, or the process of manu- 
facture of the tar or pitch may be varied to obtain the 
desired proportion of lampblack therein. 

Luft, A. 10218, 1902.- Waterproofing compositions; 
coated fabrics, — A non-inflammable white viscous substance, 
not attacked by strong acids or alkalies, is obtained by 
boiling a phenol or a substitution product thereof with an 
aldehyde and an acid ; equal parts of phenol and 50 per 
cent formaldehyde may thus be boiled with dilute sulphuric 
acid. The product is washed and dried. Camphor, rubber, 
glycerine, or other materials may be added, and the com- 
position may be pressed in warm apparatus. The product 
may be boiled with a substance reacting with acids, such as 
a solution of an alkali or alkaline carbonate, allowed to 
settle, washed, and dissolved in acetone, alcohol, a mixture 
of formaldehyde and glycerine, or other solvent ; the solu- 
tion may be thickened by boiling, cast in moulds, and dried 
at 50° C, to give a transparent product. A substitute for 
linoleum may be made from the material. Or colouring 
matter may be added to the solution, and the mixture used 
as a waterproofing coating for fabrics, leather, or the like. 

Efrem, S. 12450, 1902. A mixture of resin and wax, in 
a solvent such as benzine, and a potash soap (formaldehyde 
or other disinfectant may be added), applied as a resinous 
coating to linen for wrapping up provisions. 

Menzies, J. 12807, 1902. Canvas, cloth, paper, are 
waterproofed by immersions in a bath containing soap, 
sodium silicate, and parafl&n wax, and then in a fixing- bath 
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containing aluminium acetate, after which the fabrics are 
dried and calendered or otherwise finished. The first bath 
is prepared by treating stearic and oleic acids with caustic 
potash in a steam-jacketed boiler or soap pan, to which the 
sodium silicate and paraffin wax are added, specified quan- 
tities of the various ingredients being used. 

Hull, J, 20027, 1902. Dressings for oilskin jackets, 
south westers, railway sheets or tarpaulins, etc., are formed 
of gunpowder, blacklead and lampblack, mixed in about 
equal parts, to which beer and boiled oil are added ; or the 
dressing may consist of a mixture of yellow chrome in oil 
with boiled oil, the proportion of yellow chrome being more 
or less, according to the shades of colour required. The 
dressings are mixed and prepared in a specified manner. 

Hatmaker, J. R. [Riiston, S. S.] 21692, 1902. Water- 
proofing compositions. — Eelates to coatings in which milk 
casein is employed as the adhesive principle. An adhesive 
composition which is prepared for use by the addition of 
water, and which is nearly or quite waterproof, incor- 
porates casein with a hydrocarbon, such as resin, oil, 
or fat, and with lime which has been slaked with a solution 
of aluminium sulphate or zinc sulphate. When oil or fat 
is used, it is added in the form of an emulsion to separated 
milk and precipitated with the casein by an acid. The 
casein is then washed and dried and incorporated with the 
prepared lime. When resin is used, it may be ground with 
the other ingredients or may be emulsified and thus added 
to the casein. The composition may be used with other 
substances to form coatings and sizes. 

Frankenberg, E. 24574, 1902. A waterproof material 
for clothing, bed-sheets, and other hygienic and surgical pur- 
poses, consists of a layer of textile or like fabric, to one or 
both sides of which a sheet of guttapercha is attached by 
one or more thin coatings of pure rubber. The material is 
calendered, vulcanized cold, and finally covered* with a thin 
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spirit varnish. It can withstand the temperature of boiling 
water without deterioration, and resists the action of salts, 
concentrated alkalies, and dilute acids. 

Cockill, H. F., Cockill, H., Cockill, E., and Handley, E. 
Drawings to Specification, 28149, 1902. Waterproofing 
compositions. — A solution of indiarubber or of catechu or 
cutch is used for waterproofing sailcloth, canvas, etc., to 
serve as a backing in the manufacture of rubbers employed 
in condensers for preparing fibrous material for spinning. 

Wiley, T. F. 8635, 1903. Garments are waterproofed 
by spraying over them melted parafl&n wax and then ironing 
them or otherwise heating them to distribute the wax. 

Wiley, T. F. 8636, 1903. Paraffin wax is applied to 
fabrics or garments in a finely-powdered form, and the fabrics 
or garments are then heated by a calendering machine, or 
otherwise, to melt and distribute the wax. 

Chazelles, M. J. R. T. R. de. 16656, 1903. Wire and 
textile fabrics are covered with celluloid or similar plastic 
compositions by compression between two sheets, or by im- 
mersion in a solution of the material, or by forcing it into 
the material under pressure, or otherwise, and is then 
used for grape sacks, shelter and rick cloths, and roofs and 
walls for halls, greenhouses, railway stations, etc. 

Reid, W. F. 3485, 1903. Coated fabrics. — Eelates to a 
material adapted more especially for use as a substitute for 
leather, rubber, or wood. Fibrous material, such as wool or 
felt, is impregnated with a solution in acetone of a substance 
known as ** velvril *' manufactured from nitro-cellulose and a 
nitro-compound as described in Specification No. 21995, 
A.D. 1895 [Abridgment Class Acids and Salts, Organic, 
etc.]. Preferably, one part of nitro-cellulose is mixed with 
two parts of nitro-ricinolein and dissolves in twelve parts of 
acetone. The flexibility of the material is increased by 
adding from two to five per cent of castor oil to the ** velvril ". 
The impregnated and dried material is waterproofed by 
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further impregnation with a compound prepared by heating 
paraffin wax to a temperature at 300" F. and mixing with it 
mineral oil of about 0*93 specific gravity, and quicklime. 
To produce a hard material, the fibrous substance may be 
treated in the first instance with an aqueous solution of a 
chromate or bichromate, which is subsequently decomposed 
by sulphurous acid or other reducing agent. 

Jaeger, P. 12909, 1904. Bands used in roll shutters 
are saturated, before use, in resin, tallow, or the like to 
prevent contraction or expansion with moisture, etc. The 
bands are drawn through the hot liquid, and then pressed 
to expel all surplus matter. 

Donald, D. T. 1331, 1904. Decorative coverings or 
hangings for walls, ceilings, partitions, screens, and columns 
are made by coating the inner face of a plain or ornamented 
fabric with pitch or other waterproof medium, applying 
paper thereto, and passing the whole through rollers. The 
paper may be cemented to the waterproof layer or to the 
fabric, the pitch being placed on that and a second sheet of 
paper used as a backing. The paper may be rendered 
waterproof before attachment to the fabric, the pitch being 
then dispensed with. 

Marga, U, A. 25128, 1904. Ignited asbestos and oxides 
of lead or manganese are mixed with linseed oil, and let 
stand to harden, then softened with alcohol and ether or or 
solvents and rolled into metallic cloth. Use, inter alia for 
carriage panels, on ships, and for acid proof vessels, etc. 

Kochmann, C, and Kaufmann. 16744, 1905. Water- 
proofing ; waterproofing compositions, — Porous or permeable 
artiples or fabrics are dipped into melted carnauba and alum, 
with or without fillers, to render them waterproof against 
acids, alkalies, ether, benzene, fats, petroleum, etc. Dye- 
stufifs, etc., may be added to give special effects, and the 
resulting flexibility may be varied by altering the proportion 
of filler or by adding oils, e.g., drying oils or residua of oil 
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of amber. In an alternative process, the materials are 
separately soaked in a solution of alum prior to the impreg- 
nation with wax, etc. The compound of wax and alum may 
be used as a waterproof aind chemical-proof cement. 

Maurel, J. P. L. March 8, [date applied for under 
Patents Acty 1901]. 16726, 1905. Waterproofing.— %oii 
felt hats by impregnation in a bath of 12 litres of water and 
1 litre of a mixture of (1) a solution of 2 litres of water 
and 1 kilo of alum, and (2) a solution of 3 litres of water 
and 1*7 kilo of lead acetate. The hats are afterwards 
dried. 

Shepherd, J. A. 17057, 1905. A waterproofing com- 
position for fabrics consists of jelly soap, gum tragasol, 
wax, and water, used preferably in stated proportions. The 
fabric is run through the hot mixture and, after removal of 
excess by pressure, is immersed in a bath of aluminium 
sulphate for fixing the composition. 

Schoowalter, H. 21443, 1905. Waterproofing com- 
positions, — A preparation for preserving and waterproofing 
leather consists of about 90 per cent of train oil mixed with 
8^ per cent of a 3 per cent solution of indiarubber in tur- 
pentine and li per cent of aniline oil 

Fldring, A., and Lenneberg, M. 23299, 1905. Water- 
proofing compositions, — Chrome leather is rendered water- 
tight and durable by being dried and impregnated with or 
treated in a hot bath of paraffin or cerin either alone or with 
colophony, carnauba wax, beeswax, China wax, or their 
equivalents. All or any of these ingredients may be em- 
ployed. Specifications No. 3114, a.d. 1866, No. 11375, 
A.D. 1884, and No. 18144, a.d. 1896, are referred to. 

Kershaw, H. E. 24622, 1905. An elastic or plastic 
material suitable for waterproofing fibres or fabrics by coat- 
ing or impregnation is made from the gum of the sapota 
mullerii by treating it with carbon bisulphide and simul- 
taneously or subsequently with inspissated tar, pitch, wax, 
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or the like together with a small percentage of sodium phos- 
phate or other alkaline phosphate. 

British Algin Co,, Ingham, T., and Bunzl, H. 25537, 

1905. For the treatment of textile materials, woven fabrics, 
paper, pasteboard, cardboard, leather, etc., solutions of double 
metallic alginates containing ammonia, such as are described 
in Specification No. 25187, a.d. 1905 [Abridgment Class 
Acids and Salts, Organic, etc.], are mixed with water-repel- 
lent substances, etc. The fabric, etc., treated with the algi- 
nates has a surface suitable for printing. For dressing and 
waterproofing leather, a solution of the double alginates 
alone can be used. 

Klugmann, J. 25957, 1905. Waterproofing. — Skins or 
furs are coated on the flesh side with a mixture of caout- 
chouc, zinc oxide, chalk, and liquid hydrocarbons, to which 
colouring matters may be added. The coating is vulcan- 
ized with a mixture of carbon bisulphide and sulphur 
chloride. 

Crabb, C. L. 141, 1906. Waterproofing compositions, 
— For rendering drawing-paper or similar material perman- 
ently transparent and waterproof, and for rendering draw- 
ings or writings previously made thereon indelible, consists of 
a heated solution of twelve parts of paraffin in one of 
alcohol. 

Annlson, R. H., and Oliver, G. T. 4577, 1906. A 
specially prepared nitro-cellulose solution, consisting of a 
non-explosive nitro body in ether and alcohol, is used for 
waterproofing and coating textiles. It may be mixed with 
pigment and a heavy oil or glycerine, and, when brilliant 
effects are desired, a tinted coating, a clear coating, and a 
final one, consisting of Venice turpentine, shellac, and 
methylated spirit, are applied. 

Bishop, J., Stanley, J. H., and Sage, A. A. 18136, 

1906. Waterproofing compositions, — Cardboard or the like 
is rendered waterproof by saturating it at a temperature of 
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about 280'' F. with melted inodorous parafl&n, to which is 
preferably added ten per cent of stearin. 

Leishman, T. L. 4533, 1906. Waterproofing composi- 
tio7is. — A waterproofing composition for fabrics, which may 
also serve as a vehicle for waterproof paints, has as its chief 
ingredient a combination of casein and algin. Casein is 
dissolved in a soapy or alkaline solution, and, after addition 
of a solution of algin, is mixed with oxidized resin dissolved 
in linseed or other drying oil, with or without the addition 
of pigment and driers. The oxidized resin consists of resin 
melted, mixed with a drier such as litharge or manganese, 
and oxidized by blowing air through it. 

Johnson, J. Y. [American Paper Bottle Co.] Jan. 10. 
Drawings to Specification. 726, 1906. Waterproofing. — 
Bottles, cups, or other containers made of paper or equi- 
valent material are waterproofed by dipping them into hot 
parafl&n and subsequently drying them. 

Zelensky, M. 2156, 1906. Hollow posts for wireless 
signalling are waterproofed by coating the inside with a 
mixture of resin, tallow, and sulphur, or with pitch or 
other waterproof composition. The posts are covered on 
the outside with canvas coloured with red lead, whiting, 
etc., and coated with viscose. 

Arnold, G. E., Fox, A. S., Scott, A. C, and Roberts, H. 
E. U. 3450, 1906. A material for use as a waterproof 
coating is prepared by dissolving nitro-starch, either alone 
or mixed with nitro-cellulose, in a solvent (wood spirit, 
acetic ether, or nitro-benzene) and denitrate. Camphor, 
oils, gums, colouring matter, fish scales, or insoluble car- 
bonates or sulphates may be added, and, if the material 
is to be rendered non-inflammable, sodium tungstate or 
zinc chloride. 

West, P. C. H. 4268, 1907. Waste or vulcanized rubber 
is treated, with acetone or other known solvent of oxidized 
rubber and resinous matter, with an aliphatic or aromatic 



Digitized by 



Google 



112 WATERPROOFING OF FABRICS 

halide, for example chlor benzene. The sticky mass, upon 
heating, dissolves and may be used as a waterproof paint, 
for coating articles, and for waterproofing textile fabrics. 

Cross, C. F., and Briggs, J. F. 5016, 1907. Water- 
proofing compositions ; waterproof fabrics. — Cotton or other 
cellulose in the form of fibres, yarns, or fabric is treated 
with acetylating agents, which convert it into lower acetyl 
derivatives without appreciably altering its textile qualities. 
A hard, nearly waterproof product is obtained by increasing 
the quantity of concentration of the reagents. A mixture 
of acetic anhydride and a saline condensing agent such as 
zinc chloride, which does not appreciably injure the fibre, 
is used, and it may be diluted with glacial acetic acid. Zinc 
oxide or acetate and acetyl chloride may be used instead of 
zinc chloride, the degree of acetylation and gain in weight 
of the cellulose being regulated by varying the quantity and 
dilution of the mixture used. After saturation the cellulose 
is placed for some time in a thermostat registering 35-40°C., 
and is then washed. The hanks of yarn or fabric may be 
stretched . during acetylation and washing, or during the 
latter only, to prevent shrinkage. Those lower acety- 
lated products are insoluble in chloroform, nitrobenzene, and 
acetic acid. 

Closmann, E. A. 8618, 1907. Starched and ironed linen 
articles of wearing apparel are coated with a solution of 
collodion cotton in amyl acetate containing finely divided 
covering colour such as zinc white to render them water- 
proof. Further coats of the collodion cotton solution, with- 
out the covering colour, may be applied subsequently to give 
the required gloss. 

Kraemer, C, and Kraemer & Van Elsberg, Ges. 11923, 
1907. Textile fibres, threads, or fabrics are rendered damp- 
proof by treating with a mixture comprising a solution of 
nitro-cellulose, gun-cotton, or other soluble pyroxylin for 
the preparation of collodion mixed with chlorhydrin (dichlor- 
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hydrin or epichlorhydrin) and one of the derivatives of aro- 
matic sulphonio acids described in Specification No. 25434, 
A.D. 1899, with or without the addition of dyes. Specification 
No. 26201, A.D. 1905 [Abridgment Glass Indiarubber, etc.], 
is also referred to. 

Ebizuka, S. 16520, 1907. Fabrics are waterproofed by 
coating with three successive mixtures : (a) lime linoleate 
in fire-boiled oil, (b) calcium ricinoleate in copal varnish, (c) 
talc, starch, drying oil and (6). 

Plonnis, R. 6755, 1907. Waterproof, fireproof, alkali- 
proof, and acid-proof paint is composed of water-glass, 
strong alkaline lye, cement, and a mineral or metal pig- 
ment. The spreading qualities are increased by a small 
addition of varnish, linseed oil, or turpentine. The paint is 
suitable for application to metal, wood, cement, plastering, 
fabrics, paper, pasteboard, etc., and, in a state of greater 
consistency, may be employed for pasting down linoleum, 
etc., for cementing purposes, and for covering floors, etc. 

Dillberg, G. and Gadd, A. 16757, 1907. Waterproofing 
compositions. — Vegetable fibres, etc., are waterproofed in a 
solution containing tannic acid and creolin or like substance, 
together with formalin ; or the fibres are first dipped into a 
solution containing tannic acid and creolin and subsequently 
containing formalin. 

Kndrzer,. C. 30 Oct. 23958, 1907. Waterproofing 
compositions. — A composition for waterproofing ropes, etc., 
consists of 200 parts of leather varnish, 150 parts of methy- 
lated spirits, 5 parts of train oil, 175 parts of linseed oil, and 
5 parts of alum. 

Booth, H. S. 1561, 1908. A packing material is made 
of cloth or paper coated on one side with some waterproof 
material, pitch, marine glue, or rubber dough, which can be 
softened and rendered adhesive by heat. 

Macintosh, H. 3297, 1908. Canvas, etc., for buoys 
used in fishing is waterproofed and airproofed by means of 

8 
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a medium, put on and stoved at 250"" F., consisting of equal 
parts by weight of the two following compositions : (1) 1 
gallon of linseed oil mixed with 12 oz. each of sulphur and 
litharge and heated to about 300° F. ; (2) 48 lb. of re- 
claimed rubber, 4 lb. of low-grade rubber, 6 lb. each of 
whiting and litharge, and 5 lb. of sulphur, all thoroughly 
mixed and put down in naphtha. 

Canal, D. 3627, 1908. Waterproof fabrics. — An artificial 
leather for boot soles, etc., layers of tissue e.g., flax, cotton, jute, 
rags, etc., are saturated with a waterproof adhesive, 100 parts 
of flour or starch, 25 parts of elastic French glue, 25 parts 
of indiarubber, and suitable solvents and pressed together. 

Mills, C. K. [Harrington Co,, A, W.] 9653, 1908. 
Composition for rendering paper waterproof and grease- 
proof, consists of a waxy material, preferably white leaf 
wax, Russian petroleum oil, glue, amylaceous material, pre- 
ferably cassava, and small quantities of cloves, formaldehyde, 
and glycerine, prepared by heating the cassava in water to 
boiling point, cooling, adding the glue, and heating to about 
180° F., adding the wax, oil, and cloves to the heated 
mixture, cooling, and adding the formaldehyde and glycerine. 

Mayhew, A. 10771, 1908. Fabrics made from flax, rhea 
or ramie fibre, etc., are waterproof ed and fireproofed by coating 
with a composition comprising glue or gelatine, glycerine, 
chrome alum or bichromate of potash, potato starch, and 
magnesium chloride, to which may be added kaolin, etc., a 
little vegetable oil, and colouring matter. A compound 
fabric is made by building up alternate layers of fabric and 
composition. 

Moller, T. 11049, 1908. Coated fabrics,— Sheets of felt 
strawboard, etc., are treated with a solution of an antiseptic 
salt from a heavy metal, such as copper or iron sulphate, 
pressed between rolls and dried, then brought into a bath of 
coal tar or tar oil, and again passed between a set of rolls. 

Hart, A. M. 13020, 1908. Ramie yarns, fabrics, paper, 
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etc., are waterproofed and coloured by treatment first with 
a composition containing gum tragasol, casein, sweet oil, 
caustic soda, and dry pigment, then with a solution of alum, 
and finally with water. As an example, 1 lb. of gum tra- 
gasol is mixed with 1 lb. of water, 3 lb. of casein in water 
are added to the gum, then 1 pint of sweet oil, ^ pint of 
caustic soda, at 17° Tw., and 1 lb. of dry pigment, the whole 
being made up to 2 gallons with water. . The pigment is 
prepared by boiling in water for about an hour, allowing to 
settle, decanting the water, and drying at a gentle heat. If 
coloured or white goods are treated the pigment is omitted. 

Ronchetti, R. F. 14749, 1908. Nut oil 100 parts, 
siccative 20 parts, indiarubber 60 parts, and gum damar 5 
parts, heated together, is employed to waterproof sheets of 
silk paper which cover the inner shape of a felt or silk hat. 

Pearson, H. P., and Pearson's Patents, Ltd. 17243, 
1908. Waterproofing compositions. — In the manufacture of 
straw and palm-leaf hats, there is added to the gelatine 
stiffening solution a substance such as a compound formed 
by combining an aldehyde or ketone or their derivatives or 
analogues with hydrosulphurous acid, a hydrosulphide, a 
sulphoxylate, or a bisulphite. The rise of temperature 
during the subsequent blocking, etc., of the hat liberates an 
aldehyde or ketone which renders the gelatine insoluble. 
The hat may be further waterproofed with nitro-cellulose in 
refined acetone, or, according to the Provisional Specification, 
by a coating of collodion in amyl acetate as described in 
Specification No. 5072, a.d. 1906 [^Abridgment Class Hats 
etc.]. 

Galay, J, D., and Galay, B. D. 1715, 1909. Paper for 
packing, etc., is rendered airproof and waterproof by coat- 
ing it with a composition comprising collodion solution, 
powdered metal, for example aluminium, and glycerine or 
vegetable oil The coated paper is dried, wound on a roller, 
and calendered. 
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Genthe, A. Feb. 26, 1908 [Convention date]. 1990, 
1909. Coatifig compositions. — Linoxyn and like products 
obtained by the rapid oxidation of linseed and other oils are 
admixed with untreated oil in order to obtain products of 
the same character as the linoxyn obtained by the Walton 
or slow process. The product is particularly suitable for the 
manufacture of linoleum. 

The Specification in the original form, as open to inspec- 
tion under Section 91 (3) (a), comprises also the use of var- 
nish in place of the untreated oil, and states that the product 
may be allowed to absorb a further quantity of oxygen ; this 
subject-matter does not appear in the Specification as ac- 
cepted. 

Peck, C. A. 7374, 1909. Coating compositions ; impreg- 
"tutting compositions. — Brattice cloth is made by coating or 
impregnating a coarse fabric with stearin pitch rendered 
fluid by a solvent or by heating. 

McLennan, A. 9870, 1909. Improvements in the pro- 
cess described in Specification 19443/05 for impregnating 
leather with indiarubber after a preliminary treatment with 
a clarifying solution. The leather is fat-liquored, dried, 
and buffed up, as before, and, after treatment with the 
clarifying solution, is placed in an hermetically-closed 
vessel for about 48 hours. It is then dried by heat and 
treated with rubber solutions while still warm, the contain- 
ing vessel being jacketed for this object. The clarifying 
solution is made with the following ingredients in stated 
proportions : Sulphur is added to carbon bisulphide, and to 
the strained solution is added a mixture which precipitates 
the undissolved sulphur and dissolves out fats. The mixture 
preferably comprises sulphuric ether, benzol, naphtha, 
benzine, paraffin oil, and rectified spirit of turpentine, the 
last two ingredients being omitted when light skins are 
being treated. The leather is immersed in or sprayed with 
these mixtures, to which benzine is added. The three 
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rubber solutions, wbich are of increasing strengths, are 
preferably prepared from a stock solution formed by dissolv- 
ing para rubber in naphtha in stated proportions. The 
first bath consists of the sljpck solution diluted with benzine, 
and, during its application, the hides are agitated in the 
bath or removed from time to time and worked by hand. 
The second bath consists of a mixture of the stock solution 
and benzine with a sulphur mixture containing sulphur, 
carbon bisulphide, sulphur chloride, sulphuric ether, benzol, 
benzine, and naphtha in stated proportions. The object of 
the last four ingredients is to precipitate the undissolved 
sulphur. The last rubber bath is applied in a drum, and 
consists of a thick mixture of the stock solution, benzine, and 
the above mentioned sulphur-chloride solution. The surplus 
rubber is scraped from the hides which after being rubbed 
with a cloth and dipped in benzine are partly dried aod 
finally rolled up. 

Douque, A. 17449, 1909. Coatirig compositions ; impreg- 
nating compositions. — Collars, cufifs, etc., are waterproofed by 
adding to the starehing-liquid basic aluminium acetate, 
which decomposes during the ironing and deposits alumina 
in the fabric. The waterproofed fabric is then varnished 
with a collodion or other varnish containing materials such as 
soaps, fatty acids, etc., which react with the alumina in 
the fabric. 

Cave, H. W. Cave-Browne-. 18411, 1909. Coated 
fabrics ; compound fabrics ; coating compositions. — Leather 
and fur skins, after being degreased by a volatile solvent 
and rubbed in with successive coats of rubber or rubber 
and guttapercha solution in the known manner ^or water- 
proofing, receive a final coating of guttapercha dissolved in 
warm turpentine or carbon bisulphide, with or without the 
addition of rubber. A mild vulcanization may follow. The 
coating solutions consist of pure rubber in turpentine, naphtha 
carbon bisulphide or the like, with or without the addition 
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of guttapercha and linseed or other suitable oil. The 
treated leather, etc., is rendered inextensible by being backed 
with two or more fabric layers united under pressure, by 
means of rubber solution, and arranged with their threads at 
dififerent angles. The composite sheet is j&nally coated on 
one or both sides with guttapercha in warm turpentine, etc., 
as described above. 

Galagher, S. F., and Rendle, C. P. 18503, 1909. Coated 
leather ; compound fabrics, — Leather for boot soles, belting, 
marine washers, tyres, etc., is coated with rubber by im- 
mersing it in naphtha to remove impurities and to open the 
pores, perforating, immersing in uncured rubber solution, 
and finally coating with rubber dough. The product is rolled 
and vulcanized. The impregnation of the perforated leather 
with the rubber solution may be effected by floating the 
leather on the solution and applying suction. Two or more 
pieces of leather may be joined together and treated as des- 
cribed. 

Eichengrun, A. Jan. 25, 1909 [Convention date], 1441, 
1910. Coating compositions. — Acetyl -cellulose solutions are 
produced by treating suitable acetyl -celluloses, particularly 
such as are soluble in acetone or acetic ether, with a hot sol- 
vent mixture, of liquids which individually are not solvents 
either when hot or cold. Camphor or camphor substitutes 
can be added to the solutions, homogeneous masses being 
thereby obtained. Liquids which are solvents of acetyl- 
cellulose in the cold may be added at any stage. Fabrics, 
etc., may be coated with the acetyl-cellulose masses. In 
one example, a mixture of alcohol and benzene is used as 
the solvent mixture, and in a second example a mixture of 
methyl alcohol and toluene. Other homologues and substi- 
tuted derivatives of benzene and alcohol may be used and 
either of the latter liquids may be wholly or partially re- 
placed by others which are themselves non-solvents. 

The Specification as open to inspection under Section 91 
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(3) (a) comprises also the addition of colouring mators to 
the solutions, and the production of various effects by 
addition of resins, and mineral substances such as zinc 
white, graphite, mica, asbestos, or powdered metal. This 
subject-matter does not appear in the Specification as 
accepted. 

Bruckner, W. Jan. 25, 1909 [Convention date], 
1799, 1910. Coating compositions : impregnating composi- 
tions. Linen, such as oollars, etc., is rendered waterproof 
and washable by treatment with a solution of nitro-cellulose 
in acetone, amyl alcohol, acetic acid, and chloride of zinc 
or a compound of a soft metal such as antimony, lead, etc* 
A solution of resin, soap, etc., or parafl&n oil may be added 
particularly for the treatment of button-holes. Chloride of 
zinc, etc., may be mixed with the starch used for starching 
the linen, so that during the subsequent treatment with the 
nitro-cellulose solution, the chJoride of zinc, etc., partially 
dissolves it and binds it to the linen. The inner surfaces of 
collars, etc., may also be coated with a cellulose solution 
containing an insoluble substance, such as talc, which dries 
rough. 

The Specification as open to inspection under Section 91 
(3) (a) comprises also the following : The chloride of zinc, 
etc., and the nitro-cellulose solutions may be applied in 
succession, and the linen may be treated repeatedly with 
solutions of various strengths. The nitro-cellulose is dis- 
solved in a mixture of acetone, amyl alcohol, and formic 
acid or their compounds, such as amyl formate, with a little 
acetic acid. The linen may be shaped after treatment 
while in the semi-moist condition. The treatment and 
drying may be carried out in a vacuum chamber. This 
subject-matter does not appear in the Specification as 
accepted. 

Eichengrtin, A. April 15, 1909 [Convention date], 
4959,1910. Coating compositions ; coating webs; ornament- 
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ing. — Fibrous materials are coated with layers of acetyl- 
cellulose by spreading a solution, with or without softening 
agents, on surfaces of flexible materials, such as tin, metal 
paper, waxed cloth, etc., and bringing the material to be 
coated into contact with the acetyl-cellulose, which auto- 
matically detaches itself from the tin or other base. The 
base may have a brilliant, frosted, or patterned surface, in 
which case the acetyl-cellulose layer has the same appear- 
ance. By using as a base patent leather, or leather coated 
with a thin layer of hard resin, and transferring the acetyl- 
cellulose layer to a hide, the hide acquires the appearance of 
the leather. 

The Specification as open to inspection under Section 91 
(3) (a) describes the production of coatings of acetyl-cellulose 
of paper, cloth, leather, wood, metal, stone, etc., by the use 
of the solutions described in Specification 1441/10. The 
solutions may contain cold-acting solvents such as acetone, 
etc., or non dissolving liquids such as water, glycerine, etc. 
The coated articles may be given a high polish by pressing 
them against brilliant surfaces or by satinating them by 
means of polished or patterned rollers. This subject- 
matter does not appear in the Specification as accepted. 

Le Faguays, F, 15276, 1910. Compound fabrics, — A 
compound fabric for making surgical bandages, splints, etc., 
consists of a layer of celluloid cdvered on both sides with 
fabric, etc. The thickness of the layer of celluloid may 
vary, and several sheets of celluloid may be combined with 
intermediate layers of fabric. The material is softened before 
use by immersion in acetone or hot water, and after appli- 
cation it becomes rigid. 

Folsch, F. 15797, 1910. Impregnathig compositions, — 
A composition for waterproofing leather, etc., is prepared by 
boiling vaseline oil until it is concentrated, and adding 
beeswax and hard paraffin, with or without a solution of 
para rubber in ether. 
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Folsch, F. 15798, 1910. Coating compositions ; im- 
pregnating compositions. — Leather is waterproofed by coat- 
ing it with a melted or dissolved mixture of equal parts of 
beeswax, ceresin, and parafl&n wax, allowing the coating to 
dry or harden, and then working it into the leather by means 
of a hot iron. 

Lapisse, E. 16353, 1910. Coatiyig compositiom ; im- 
pregnating compositions; waterproofinj. — A substitute for 
leather, indiarubber, etc., consists of felt impregnated with 
a solution of indiarubber containing a small proportion of 
tar. The impregnation may be effected by successive im- 
mersions preferably until a coating of the mixture forms on 
the surface. The felt is then compressed by rolling, etc., 
and vulcanized. The compression may be sufficient to force 
some of the rubber and tar to the surface of the felt. The 
impregnation may be effected in a vacuum vessel, which 
communicates with another vessel containing the rubber 
and tar under atmospheric pressure. 

Golby, F. W., and Ahrle, H. C. 17427, 1910. Coat- 
ing compositions. — Silk, canvas, leather and other fabrics are 
coated by applying a base or foundation coating of india* 
rubber dissolved in naphtha and diluted with naphtha or 
chloroform, a layer of dry metal or other powder and, as a 
finishing-coating, a second coating of indiarubber solution 
which may contain a small addition of celluloid varnish or 
a layer of collodion, hard polish thinned with methylated 
spirit, or other varnish. Photographic or other prints may 
be transferred on to the surface prior to the application of 
the finishing-coating. 

Guide, C. de, and Briart, F. 19473, 1910. Impregnat- 
ing compositions. — Bags for conveying chemical manure, 
etc., are impregnated and coated with a protective layer of 
soap by dipping them into a solution of soap in water and 
suitably drying them. 

Marks, E. C. R. [Akt.-Ges. filr Trikotweberei vorm. Geb. 
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Mcmn,] 19867, 1910. Waterproof fabrics; oompound 
fabrics ; elastic fabrics ; backings. — Relates to rubber articles 
with insertions of knitted fabric with or without the addition 
of woven fabric, and consists in using, in hard rubber articles 
such as tyre covers, tyres, steam-pipes, and coverings for 
electric cables, a knitted insertion in which the loops are 
formed of yarn so worked as to render the insertion sub- 
stantially equal to the rubber used in respect of its elasticity, 
resilience, and resistibility. In the . manufacture of tyre 
covers, described by way of example, a very thick soft 
twisted yarn is worked in a knitting-frame with the finest 
possible needles so as to produce a very fine mesh. The 
yarn may be impregnated with oil or the like, and may be 
dressed with rubber substitutes, resins, or the like. 

Muskett, E. A., and Rubber Substitute, Ltd. Nov. 17. 
26789, 1910. Coating compositions, — A waterproofing com- 
position for leather, paper, fabrics, etc., consists of menhaden 
oil containing finely-divided cotton, which is dissolved by 
adding to the mixture chloride of sulphur dissolved in a 
volatile hydrocarbon, such as petrol. Chalk and painters' 
driers may be added. Specification 21229/01 [Class 91, 
Oils etc.] is referred to. According to the Provisional Speci- 
fication, any suitable drying-oil may be used instead of the 
menhaden oil. 

Hasenbring, C. 1111, 1911. Impregnating compositions ; 
waterproof fabrics. — Soft vulcanized fibre is waterproofed 
and rendered suitable for use in making soles, etc., for boots, 
etc., by impregnating it with a boiling mixture of linseed oil 
and petroleum. 

Maxwell, W, C, and Christie, E. J. C. 1300, 1911. 
Drawings to specification ; coating compositions. — Multiple- 
ply belting is produced by passing a length of fabric through 
a bath containing glue, raw linseed oil, yellow soap, copper 
sulphate, and water, folding it, and passing it into form- 
aldehyde vapour, or a solution of formaldehyde in water 
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and j&nally into a bath containing soap, water, and copper 
sulphate. 

Leishman, T. L. 1980, 1911. Coating compositions. — 
A compound for use as a substitute for boiled linseed oil, 
etc., in waterproofing compositions, linoleum manufacture, 
etc., consists of tung oil, boiled soya bean oil, and a non- 
drying oil, such as fish or rape oil, with or without a gum 
or colloid, such as gum tragasol or glue in aqueous solution. 

Dittmar, H. 2064, 1911. Compound fabrics ; hackings ; 
coating compositions. — A gasproof and waterproof material 
for balloon envelopes, rainproof coats, pneumatic tyres, air 
cushions, bathing-caps, perspiration protectors, bed insertions, 
and other purposes is constructed of goldbeater's skin, im- 
pregnated with a solution of celluloid. A number of layers 
of goldbeater's skin are secured together under pressure by 
a solution of gelatine, and both resulting outside surfaces 
are impregnated with a solution of celluloid consisting, for 
example, of 100 parts of celluloid dissolved in acetone, 5 
parts of castor oil, 10 parts of amyl acetate, and 5 parts of 
collodion. The material may be covered on one or both 
sides with a fabric such as cotton or silk. 

Parnell, A, H. 2695, 1911. Compound fabrics.— k 
material for use in the manufacture of hats, etc., consists of 
asbestos paper to which is attached gossamer, etc., treated 
with a compound of shellac and ammonia. 

Casteleyn, C. 2703, 1911. Coating compositions ; im- 
pregnating compositions. — A waterproofing composition 
which forms an emulsion with water consists of wood, etc., 
pitch, creosote, coal or coke tar, and caustic soda. 

Mitchell, T,, and McKerrow, C. A. 2789, 1911. Back- 
ings ; coating compositions. — Floor and table coverings or 
mats, and boot socks or insoles, are made from a non- 
conducting fabric, such as felt, coated with thick gelatinous 
composition, and then with thinner coatings to render it 
non-slipping and water-repellent. The fabric may have a 
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dressing previously applied to it to prevent the composition 
from penetrating. The composition consists of glue or 
gelatine, glycerine, etc., and water, and is treated with 
formaldehyde to harden it. Specification, 20,263/08 is 
referred to. 

Quirin, E. N., and Bannon, J. H. 2962, 1911. Water- 
proofing. — Leather, canvas, etc., are impregnated with rubber 
by revolving them with rubber solution at a high speed in 
a closed receptacle, so that the rubber is forced into the 
pores by centrifugal action. 

Chisholm, W. 0. 3384, 1911. — Compou^id fabrics ; 
impregnating compositions, — A fabric for making collars, 
cuffs, etc., consists of a cotton fabric, etc., treated with a 
chemical, such as ammonium chloride, to render it fire-proof, 
and then combined with sheet celluloid on one or both sides. 
An asbestos fabric, with or without the chemical treatment, 
and preferably combined with a textile fabric, may be sub- 
stituted for the cotton fabric, etc. 

Best, G. 6099, 1911. Coating compositions. — Fabrics 
are rendered semi-transparent for use in sign- writing, etc., 
by being treated first with weak spirit varnish and then with 
copal or like varnish. An intermediate waterproof coating 
consisting of metal lacquer, terebene, knotting, linseed oil, 
and gold size may be applied. The spirit varnish may be 
coloured by addition of lacquers or soluble dyes. 

Kemp, W. H. 6910, 1911. Coating compositions. — A 
composition for treating rubber goods such as tyres or for 
waterproofing canvas, leather, paper, etc., consists of para 
rubber solution, French chalk, petrol, benzoline, wood 
naphtha, and colouring-matter. Specification 16,844/00 
[Class 70, India-rubber, etc.], is referred to. 

See. Anon, des Celluloses Planchon. 7442. May 23, 
1910 [Convention date]. Drawing^ to specificatimi ; coyn- 
pound fabrics . — A brilliant sheet of cellulose ester formed by 
evaporating a solution on a polished surface is reinforced with 
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a thin textile fabric by impregnating the fabric with a solvent 
of the ester and pressing it on to the ester sheet. 

Beference has been directed by the Comptroller to Specifica- 
tion 4959/10. 

McBain, G. [Shepherd, H. P.]. 7562, 1911. March 27. 
Drawings to specification ; impregnating compositions, — A 
germicidal composition for impregnating a disc of paper 
used as a covering for preserves consists of paraffin wax, 
gelatine, sugar, and formaline. 

Lake, W. E. [Blakeman, W, K]. 9023, 1911. Coat- 
ing compositions. — Fatty oils and fats, such as linseed, tung, 
cotton, sunflower, corn, and menhaden oils, or derivatives 
thereof, such as oleic acid, olein, stearic acid, and stearin, 
are combined with chlorinated hydrocarbons, or chlorinated 
derivatives of hydrocarbons, containing more than one atom 
of carbon, such as chlorinated ethylene, benzene, naphthalene, 
anthracene, crude petroleum and its distillates, ozokerit, 
asphalt, paraffin, coal tar, and retort residues, and the 
mixture is used as a vehicle for comminuted vegetable, 
metallic, and mineral matter in the manufacture of linoleum, 
oilcloth, roofing, etc. The oils and fats may be hydrated, 
rancidified, oxidized, or chlorinated. Examples of the com- 
minuted matters that may be mixed with the oil, etc., and 
the chlorinated hydrocarbon, etc., are silica, zinc silicate, 
calcium silicate, obsidian, lead sulphite, clay, cellulose, 
minerals, and resin. 

Doerflinger, W, F. 11,728. Coating compositions ; 
impregnating compositions. — Impregnating and waterproofing 
materials are formed by dissolving nitro or acetyl cellulose 
or both in diacetone alcohol with or without another solvent 
or a diluent. Kesins and oils may be added. 

Lilienfeld, L, June 15, 1910 [Convention date]. 14,142, 
1911. Coating compositions; impregnating compositions. — 
Polyfatty acids are produced by shaking ammonium or alkali 
compounds of fatty sulphonic acids such as turkey-red oil 
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with ether or other solvent or by mixing such compounds 
with excess of water to separate the polyfatty acids. The 
same products, for example po]3rricinoleic acid, are also ob- 
tained by treating fatty acids with condensing agents such 
as zinc chloride, etc. The polyfatty acids are used as a 
softening material when mixed with layers, masses, threads, 
etc., of cellulose or its derivatives such as nitrocellulose, 
acetylcellulose, viscose, etc., in the presence or absence of 
pigments, dye-stufifs, filling or binding agents, adhesives, 
other softening agents, etc. The mixtures are suitable for 
applying to or printing upon textile fabrics, paper, etc., as 
finishes or for other purposes. They can also be used to 
impregnate fibrous materials such as cotton fleece, etc. In 
the case of solutions of cellulose in ammoniacal copper 
oxide or zinc chloride, or with viscose, the bodies may be 
first dissolved in alkali or ammonia. 

Delahaye, E. D. July 23, 1910 [Convention date], 14,943, 
1911. Coating compositions, — Artificial leather is made by 
coating a fabric with a mixture of the following compositions : 

(1) A nitrogenous substance, such as casein or albumen, 
mixed with an alkaline solution in the presence of tannic 
acid and washed in water to remove the • excess of acid ; . 

(2) a solution of india-rubber, such as accra, in spirit of 
turpentine, benzine, etc. ; (3) a mixture of linseed oil and 
sulphur, vulcanized and dissolved in linseed oil ; (4) a solu- 
tion of ennea-nitro cellulose. 

The Specification as open to inspection under Section 91 

(3) (a) states also that another cellulose solution may be 
used instead of the solution of ennea-nitro cellulose. This 
subject-matter does not appear in the Specification as ac- 
cepted. 

Johnston, G. G. Feb. 2 [Convention date]. 16,904, 1911. 
Bookings ; compound fabrics. — Consists in a process for 
making a pliable leather combined with vulcanized rubber. 
For boot soles or heels, the leather, after a special tannage, 
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fat-liquoring, and degreasing, is solutioned and covered with 
rubber compound, the whole being subsequently vulcanized 
with dry heat. The leather may be pierced with holes, into 
which the rubber enters in the form of plugs. Shaped 
articles, such as tyre covers, are made by moulding the wet 
grease-saturated leather to shape, drying it, and removing 
the grease. They are then coated with vulcanizing solution, 
and raw rubber compound is applied and vulcanized between 
250° and 350° F. 

Fink, M. W., and Kobiolke, A. 16,929, 1911. Water- 
proofing. — Relates to the formation of a fabric for use in 
making pneumatic and other tyres, machinery belting, golf 
balls, diving dresses, etc. Canvas or other fabric or 
material is placed in a vacuum - chamber and rubber mixed 
with any of the usual solvents to bring it to a pasty mass 
is then forced into the chamber so as to permeate the 
material. The material, placed in a mould if desired, is 
then vulcanized at 250-320° F. in a vacuum. 

Reference has been directed by the Comptroller to Specifi- 
cations 22,111/09 avd 16,353/10. 

Johnston, G. G. 18,286, 1911. Waterproofing.— Ijea.ther 
which is free from fat, etc., or which has been degreased by 
immersion in benzine, etc., is waterproofed and rendered 
non-slipping by. buffing it or otherwise removing the grain 
so as to make it absorbent, then immersing it in a varnish, 
etc., which may contain a little deodori zing-agent such as 
tar-oil, slicking or scraping it after immersion, and drying 
at a temperature of 100-150° F. to oxidize the oil in the 
varnish, then at a temperature of 66-85° F., and finally in a 
cool room. 

Leduc, Heitz, & Co. Oct. 7, 1910 [Co7ivention date]. 
21,426, 1911. Coating compositions. — ^A varnish for coating 
fabrics, etc., making linoleum, etc., is prepared by diluting a 
concentrated solution of cellulose acetate or other cellulose 
ester in acetone, etc., in a mixture of alcohol and benzene. 
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Soluble colours and a little /8-naphthol or hexachlorethane 
may be added. An additional coating of cellulose esters in 
tetrachlorethane may be applied. 

Reference has been directed by the Comptroller to Specifi- 
catio7is 1441/10 and 18,076/10. 

Lender, R. Jan. 3 [Convention date]. 21,667, 1911. 
Coating compositions. — Chinese wood oil is heated to 220- 
240° C. and mixed with the. polymerization products of 
indene and cumarona The solid mass obtained on cooling 
is dissolved in solvents for making lacquers, varnishes, 
binding agents for pigments, ground cork, etc., and for use 
in the manufacture of linoleum and lincrusta. 
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Acetate of alumina, 14 et sea., 40, 
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Alum, 4. 

Aluminate potassium, 64. 
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— hydroxide, 64. 
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— sulphate, 14 et seq,, 38. 
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Antimony soaps, 64. 

B. 

Beeswax, 38, 49. 
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Bichromate, 64. 
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Boiler, 6. 
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Brushing machines, 39. 
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220 pp. Price 10s. 6d. net. (Post free. Us. home and abroad.) 

Volume III.— SPIRIT VARNISHES AND SPIRIT 
VARNISH MATERIALS. DemySvo. Illustrated. 
464 pp. Price 12s. 6d. net. (Post free, 13s. home ; 13s. 2d. 
abroad.) 

DRYING OILS, BOILED OIL AND SOLID AND 
LIQUID DRIERS. By L. B. And^s. Bxpressly 
Written for this Series of Special Technical Books, and the 
Publishers hold the Copyright for English and Foreign Editions. 
Second Revised Edition. Forty-three Illustrations. 352 pp. 
Demy 8vo. Price 128. 6d. net. (Post free, 13s. home ; 13s. 2d. 
abroad.) 

{Analysis of Resins, see page 9.) 
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(Oils, Fats, Waxes, Greases, Petroleum.) 

LUBRICATING OILS, FATS AND GREASES: 

Their Origin, Preparation, Properties, Uses and Analyses. A 
Handbook for Oil Manufacturers, Refiners and Merchants, and 
the Oil and Pat Industry in General. By George H. Hurst, 
F.C.S. Third Revised and Enlarged Edition. Seventy-four 
Illustrations. 384 pp. Demy 8vo. Price 10s. 6d. net (Post 
free, lis. home ; lis. 2d. abroad.) 

MINERAL WAXES: Their Preparation and Uses. By 
Rudolf Gregorius. Translated from the German. Crown Svo. 
250 pp. 82 Illustrations. Price 6s. net. (Post free, 6s. 5d. 
home ; 6s. 6d. abroad.) 

THE PRACTICAL COMPOUNDING OP OILS, 
TALLOW AND GREASE FOR LUBRICA- 
TION, ETC. By An Expert Oil Refiner. Second 
Edition. Demy 8vo. 100 pp. Price 78. 6d. net. (Post free» 
7s. lOd. home ; Ss. abroad.) 

THE MANUFACTURE OF LUBRICANTS, SHOE 
POLISHES AND LEATHER DRESSINGS. By 

Richard Brunner. Translated from the Sixth German Edition. 
Second English Edition. Crown Svo. 188 pp. 10 Illustrations. 
Price 78. 6d. net. (Post free, 8s. home and abroad.) 

THE OIL MERCHANTS' MANUAL AND OIL 
TRADE READY RECKONER. Compiled by 
Prank P. Sherripp. Second Edition Revised and Enlarged. 
Demy 8vo. 214 pp. With Two Sheets of Tables. Price 7s. 6d. 
net. (Post free, 8s. home ; 8s. 2d. abroad.) 

ANIMAL FATS AND OILS: Their Practical Pro- 
duction, Purification and Uses for a great Variety of Purposes. 
Their Properties, Falsification and Examination. Translated 
from the German of Louis Edgar Andi^s. Sixty-two Illustrations. 
240 pp. Second Edition, Revised and Enlarged. Demy 8vo. 
Price 10s. 6d. net. (Post free, lis. home and abroad.) 

VEGETABLE FATS AND OILS: Their Practical 
Preparation, Purification and Employment for Various Purposes, 
their Properties, Adulteration and Examination. Translated 
from the German of Louis Edgar And^s. Ninety-four Illus- 
trations. 340 pp. Second Edition. Demy Svo. Price lOs. 6d. 
net. (Post free, lis. home ; lis. 2d. abroad.) 

EDIBLE FATS AND OILS : Their Composition, Manu- 
facture and Analysis. By W. H. Simmons, B.Sc. (Lond.), and 
C. A. Mitchell, B.A. (Oxon.). Demy 8vo. 150 pp. Price 
7s. 6d. net. (Post free, 7s. lOd. home and abroad.) 

For contents of these books^ see List I, 
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(Glycerine.) 

GLYCERINE: Its Production, Uses, and Examination. 
By S. W. KOPPB. Translated from the Second German Edition. 
260 pp. 7 Illustrations. Crown 8vo. Price 7s. 6d. net. (Post 
free, 8s. home and abroad.) 

(Essential Oils and Perfumes.) 

THE CHEMISTRY OF ESSENTIAL OILS AND 
ARTIFICIAL PERFUMES. By Ernest J. Parry, 
B.Sc. (Lond.), P.I.C., P.C.S. Second Edition, Revised and 
Enlarged. 552 pp. 20 Illustrations. Demy 8vo. Price 128. 6d. 
net. (Post free, 13s. Id. home ; 13s. 8d. abiroad.) 

(Soap Manufacture.) 

SOAPS. A Practical Manual of the Manufacture of 
Domestic, Toilet and other Soaps. By George H. Hurst, P.C.S. 
2nd edition. 390 pp. 66 Illustrations. Demy 8vo. Price 12s. 6d. 
net. (Post free, 13s. home ; 13s. 2d. abroad.) 

TEXTILE SOAPS AND OILS. Handbook on the 
Preparation, Properties and Analysis of the Soaps and Oils used 
in Textile Manufacturing, Dyeing and Printing. By Georob 
H. Hurst, P.C.S. Second Edition, Revised and partly re- 
written t^ W. H. Simmons, B.Sc. (Lond.). Demy 8vo. 200 pp. 
11 Illustrations. Price 7s. 6d. net. (Post free, 8s. home and 
abroad.) 

THE HANDBOOK OF SOAP MANUFACTURE. 

By Wm. H. Simmons, B.Sc. (Lond.), F.C.S., and H. A. Applbton. 
Demy 8vo. 160 pp. 27 Illustrations. Price 8s. 6d. net. .(Post 
free, 9s. home and abroad.) 

MANUAL OF TOILET SOAPMAKING, including 
Medicated Soaps, Stain-removing Soaps, Metal Polishing Soaps, 
Soap Powders and Detergents. Translated from the German 
of Dr. C. Deitb. Demy 4to. 150 pages. 79 Illustrations. 
Price 12s. 6d. net. (Post free, 13s. home ; 13s. 4d. abroad.) 

(Cosmetical Preparations.) 

COSMETICS: MANUFACTURE, EMPLOYMENT 
AND TESTING OF ALL COSMETIC 
MATERIALS AND COSMETIC SPECIALITIES. 

Translated from the German of Dr. Theodor Roller. Crown 
8vo. 262 pp. Price 5s. net. (Post free, 5s. 5d. home; 5s. 6d. 
abroad.) 
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(Glue, Bone Products and Manures.) 

GLUE AND GLUE TESTING. By Samuel Ridbal, 
D.Sc. (Lond.). Second Edition, Revised and Enlarged. Demy 
8vo. 196 pp. 14 Illustrations. Price 10s. 6d. net. (Post free, 
lis. home and abroad.) 

BONE PRODUCTS AND MANUBES : An Account 
of the most recent Improvements in the Manufacture of Pat, 
Glue, Animal Charcoal, Size, Gelatine and Manures. By Thomas 
Lambert, Technical and Consulting Chemist. Second Revised 
Edition. Demy 8vo. 172 pages. 17 Illustrations. Price 7s. 6d. 
net. (Post free, 8s. home and abroad.) 

{See also Chemical Manures^ p. 9.) 

(Chemicals, Waste Products, etc.) 

REISSUE OF CHEMICAL ESSAYS OF C. W. 
SCHEELE. First Published in English in 1786. 
Translated from the Academy of Sciences at Stockholm, with 
Additions. • 300 pp. Demy 8vo. Price 5s. net. (Post free, 5s. 6d. 
home and abroad.) 

THE MANUFACTXTRE OF ALUM AND THE SUL- 
PHATES AND OTHER SALTS OF ALUMINA 
AND IRON. Their Uses and Applications as Mordants 
in Dyeing and Calico Printing, and their other Applications in 
the Arts, Manufactures, Sanitary Engineering, Agriculture and 
Horticulture. Translated from the French of Lucien Gbsch- 
wiND. 195 Illustrations. 400 pp. Royal 8vo. Price 12s. 6d. 
net. (Post free, 13s. home; 13s. 2d. abroad.) 

AMMONIA AND ITS COMPOUNDS : Their Manu- 
facture and Uses. By Camille Vincent, Professor at the 
Central School of Arts and Manufactures, Paris. Translated 
from the French by M. J. Salter. Royal 8vo. 114 pp. Thirty- 
two Illustrations. Price 5s. net. (Post free, 5s. 5d. home; 
5s. 8d. abroad.) 

CHEMICAL WORKS: Their Design, Erection, and 
Equipment. By S. S. Dyson and S. S. Clarkson. Royal 8vo. 
220 pp. With 9 Folding Plates and 80 Illustrations. Price 21s. 
net. (Post free, 21s. 6d. home; 21s. lOd. abroad.) 

MANUAL OF CHEMICAL ANALYSIS, as applied to 
the Assay of Fuels, Ores, Metals, Alloys, Salts and other Mineral 
Products. By E. Prost, D.Sc. Translated by J. Cruickshank 
Smith, B.Sc. Royal 8vo. 300 pages. 44 Illustrations. Price 
12s. 6d. net. (Post free, 13s. home ; 13s. 4d. abroad.) 

TESTING OF CHEMICAL REAGENTS FOR 
PURITY. Translated from the German of Dr. C. 
Krauch. Royal 8vo. 350 pages. Price 12s. 6d. net. (Post free, 
13s. home ; 13s. 4d. abroad.) 

For contents of these books, see List /. 
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SHALE OILS AND TABS and their Products. By 
Dr. W. ScHEiTHAUBR. Translated from the German. Demv 8vo. 
190 pages. 70 Illustrations and 4 Diagrams. Price Ss. 6d. net. 
(Post free, 9s. home and abroad.) 

THE BY-PRODUCTS OP COAL-GAS MANUFAC- 
TURE. By K. R. Lange. Translated from the German. 
Crown 8vo. 164 pages. 13 Illustrations. Price 5s. net. (Post 
free, 5s. 4d. home and abroad.) 

INDUSTRIAL ALCOHOL. A Practical Manual on the 
Production and Use of Alcohol for Industrial Purposes and for 
Use as a Heating Agent, as an lUuminant and as a Source of 
Motive Power. By J. G. McIntosh. Demy 8vo. 1907. 250 pp. 
With 75 Illustrations and 25 Tables. Price 7s. 6d. net. (Post 
free, 8s. home and abroad.) 

THE UTILISATION OP WASTE PRODUCTS. A 

Treatise on the Rational Utilisation, Recovery and Treatment of 
Waste Products of all kinds. By Dr. Theodor Roller. Trans- 
lated from the Second Revised German Edition. Second English 
Revised Edition. Demy 8vo. 336 pp. 22 Illustrations. Price 
7s. 6d. net. (Post free, 8s. home ; Ss. 2d. abroad.) 

ANALYSIS OF RESINS AND BALSAMS. Trans- 
lated from the German of Dr. Karl Dieterich. Demy 8vo. 340 
pp. Price 7s. 6d. net. (Post free, 8s. home and abroad.) 

DISTILLATION OF RESINS, RESINATE LAKES 
AND PIGMENTS, CARBON PIGMENTS AND 
PIGMENTS FOR TYPEWRITING MACHINES, 
MANIFOLDERS, ETC. By Victor Schwbizbr. 
Demy 8vo. 185 pages. 68 Illustrations. Price 7s. 6d. net. (Post 
free, 8s. home and abroad.) 

DISINFECTION AND DISINFECTANTS. By M. 

Christun. Translated from the German. Crown 8vo. 112 
pages. 18 Illustrations. Price 5s. net. (Post free, 5s. 4d. home 
and abroad.) 

(Agricultural Chemistry and Manures.) 

MANUAL OF AGRICULTURAL CHEMISTRY. By 

Herbert Inolb, P.I.C, Late Lecturer on Agricultural Chemistry, 
the Leeds University; Lecturer in the Victoria University. 
Third and Revised ^ition. 400 pp. 16 Illustrations. Demy 
8vo. Price 7s. 6d. net. (Post free, 8s. home ; 8s. 2d. abroad.) . 

CHEMICAL MANURES. Translated from the French 
of J. Fritsch. Demy 8vo. Illustrated. 340 pp. Price 10s. 6d. 
net. (Post free, lis. home; lis. 2d. abroad.) 

(Sii also Bom Products and Manurss, f» 8.) 
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(Writing Inlcs and Sealing Waxes.) 

INK MANUFACTURE: Including Writing, Copying, 
Lithographic, Marking, Stamping and Laundry Inks. By 
SiOMUND Lbhnbr. Translatecf from the German of the Fifth 
Edition. Second Revised and Enlarged English Edition. 
Crown 8vo. 180 pages. Three Illustrations. Price 5s. net. (Post 
free, Ss. 4d. home and abroad.) 

SEALING . WAXES, WAFERS AND OTHER 
ADHESIVES FOR THE HOUSEHOLD, OFFICE, 
WORKSHOP AND FACTORY. By H. C. Standage. 
Crown 8vo. 96 pp. Price 5s. net. (Post free, 5s. 5d. home and 
abroad.) 

(Lead Ores and Lead Compounds.) 

LEAD AND ITS COMPOUNDS. By Thos. Lambert. 
Technical and Consulting Chemist. Demy Svo. 226 pp. Forty 
Illustrations. Price 7s. 6d. net. (Post free, 8s. home and abroad.) 

NOTES ON LEAD ORES : Their Distribution and Pro- 
perties. By Ja8. Pairib, F.G.S. Crown 8vo. 64 pages. Price 
Is. net. (Post free, Is. 4d. home and abroad.) 

{White Lead and Zinc White Paints, see p, 5.) 

(Industrial Hygiene.) 

THE RISKS AND DANGERS TO HEALTH OF 
VARIOUS OCCUPATIONS AND THEIR PRE- 
VENTION. By Leonard A. Parry, M.D., B.Sc. 
(Lond.). 196 pp. Demy 8vo. Price 7s. 6d. net. (Post free, 
7s. lOd. home and abroad.) 

(Industrial Uses of Air, Steam and 
Water.) 

DRYING BY MEANS OF AIR AND STEAM. Bx- 

planations. Formulas, and Tables for Use in Practice. Trans- 
lated from the German of E. Hausbrand. Second Revised 
English Edition. Two folding Diagrams, Thirteen Tables, and 
Two Illustrations. Crown Svo. 76 pp. Price 58. net. (Post 
free, 5s. 4d. home and abroad.) 
{See also " Evaporating, Condensing and Cooling Apparatus,'' p. 18.) 

PURE AIR, OZONE AND WATER. A Practical 
Treatise of their Utilisation and Value in Oil, Grease, Soap, Paint, 
Glue and other Industries. By W. B. Cowell. Twelve Illus- 
trations. Crown 8vo. 85 pp. Price 5s. net. (Post free, 5s. 5d. 
home; 58. 6d. abroad.) 

JPor c(mknt^ of fh0g€ books^ see List JJJ, 
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THE INDUSfFRIAL USES OF WATER. COMPOSI- 
TION— EFFECTS— TROUBLES — REMEDIES — 
RESIDUARY WATERS— PURIFICATION— AN- 
ALYSIS. By H. de la Coux. Royal 8vo. Trans- 
lated from the French and Revised by Arthur Morris. 364 pp. 
135 Illustrations. Price 10s. 6d. net. (Post free, lis. home; 
lis. 6d. abroad.) 
(See Books on Smoke Prevention^ Engineering and Metallurgy, p. 18.) 

(X Rays.) 

PRACTICAL X RAY WORK. By Frank T. Addyman, 
B.Sc. (Lond.), P.I.C., Member of the Roentgen Society of London ; 
Radiographer to St. George's Hospital ; Demonstrator of Physics 
and Chemistry, and Teacher of Radiography in St. George's 
Hospital Medical School. Demy 8vo. Twelve Plates from 
Photographs of X Ray Work. Fifty-two Illustrations. 200 pp. 
Price 10s. 6d. net. (Post free, lis. home; lis 2d. abroad.) 

(India-Rubber and Qutta Percha.) 

INDIA-RUBBER AND GUTTA PERCHA. Second 
English Edition, Revised and Enlarged. Based on the French 
work of T. Seeligmann, G. Lamy Torrilhon and H. Falconnet 
by John Geddbs McIntosh. Royal Svo. 100 Illustrations. 400 
pages. Price 12s. 6d. net. (Post free, 138. Id. home; Ids. 8d. 
abroad.) 

(Leather Trades.) 

THE LEATHER WORKER'S MANUAL. Being a 
Compendium of Practical Recipes and Working Formulae for 
Curriers, Bootmakers, Leather Dressers, Blacking Manufac- 
turers, Saddlers, Fancy Leather Workers. By H. C. Standaob. 
Demy 8vo. 165 pp. Price 7s. 6d. net. (Post free, 8s. home 
and abroad.) 
{See also Manufacture of Shoe Polishes, Leather Dressings, etc, p, 6.) 

(Pottery, Bricks, Tiles, Glass, etc.) 

MODERN BRICEMAEING. By Alfred B. Sbarlb, 
Royal 8vo. 440 pages. 260 Illustrations. Price 12s. 6d. net. 
(Post free, 13s. Id. home; 13s. 7d. abroad.) 

THE MANUAL OP PRACTICAL POTTING. Com- 
piled by Experts, and Edited by Chas. F. Binns. Fourth Edition, 
Revised and Enlarged. 200 pp. Demy 8vo. Price 17s. 6d. net. 
(Post free, 18s. home ; 18s. 2d. abroad.) 

POTTERY DECORATING. A Description of all the Pro- 
cesses for Decorating Pottery and Porcelain. By R. Hainbach. 
Translated from the German. Crown 8vo. 250 pp. Twenty- 
two Illustrations. Price 78. 6d. net, (Post free, 88. home ; 
8s. 2d. abroad.) 
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A TREATISE ON CERAMIC INDUSTRIES. A 

Complete Manual for Pottery, Tile, and Brick Manufacturers. By 
Emilb Bourry. a Revised Translation £rom the French, with 
some Critical Notes by Alfred B. Sbarlb. Demy 8vo. 308 
Illustrations. 460 pp. Price 128. 6d. net. (Post free, 13s. home; 
ISs. 6d. abroad.) 

ARCHITECTURAL POTTERY. Bricks, Tiles, Pipes, 
Enamelled Terra-cottas, Ordinary and Incrusted Quarries, Stone- 
ware Mosaics, Faiences and Architectural Stoneware. By I. eon 
LEpfivRB. Translated from the French by K. H. Bird, M.A., 
and W. Moore Binns. With Five Plates. 950 Illustrations in 
the Text, and numerous estimates. 500 pp. Royal 8vo. Price 
158. net. (Post free, 15s. 7d. home ; 16s. 4d. abroad.) 

THE ART OF RIVETING GLASS, CHINA AND 
EARTHENWARE. By J. Howorth. Second 
Edition. Paper Cover. Price Is. net. (By post, home or abroad, 
Is. 2d.) 

NOTES ON POTTERY CLAYS. The Distribution, 
Properties, Uses and Analyses of Ball Clays, China Claya and 
China Stone. By Jas. Fairie, F.G.S. 132 pp. Crown 8vo. 
Price 3s. 6d. net. (Post free, 4s. home and abroad.) 

HOW TO ANALYSE CLAY. By H. M. Ashby. Demy 
8vo. 72 pp. 20 Illustrations. Price 3s. 6d. net. (Post free, 
38. lOd. home and abroad.) 

A Reissue of 

THE HISTORY OP THE STAFFORDSHIRE POT- 
TERIES; AND THE RISE AND PROGRESS 
OF THE MANUFACTURE OF POTTERY AND 
PORCELAIN. With References to Genuine Specimens, 
and Notices of Eminent Potters. By Simeon Shaw. (Originally 
published in 1829.) 265 pp. Demy 8vo. Price Ss. net. (Post 
free, Ss. 6d. hooie; 5s. lOd. abroad.) 

A Reissue of 

THE CHEMISTRY OF THE SEVERAL NATURAL 
AND ARTIFICIAL HETEROGENEOUS COM- 
POUNDS USED IN MANUFACTURING POR- 
CELAIN, GLASS AND POTTERY. By Simeon 
Shaw. (Originally published in 1837.) 750 pp. Royal 8vo. 
Price 10s. net. (Post free, 10s. 7d. home; lis. 6d. abroad.) 

BRITISH POTTERY MARKS. By G. Woolliscroft 
Rhbad. Demy 8vo. 310 pp. With over Twelve-hundred Illus- 
trations of Marks. Price 78. 6d. net. (Post free, 8s. home; 
88. 4d. abroad.) 

For contents of these books, see List III, 
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(Glassware, Glass Staining and Painting.) 

RECIPES FOB FLINT GLASS MAKING. By a 

British Glass Master and Mixer. Sixty Recipes. Being Leaves 
from the Mixing Book of several experts in the Flint Glass Trade, 
containing up-to-date recipes ^d valuable information as to 
Crystal, Demi-crystal and Coloured Glass in its many varieties. 
It contains the recipes for cheap metal suited to pressing, blow- 
ing, etc., as well as the most costly crystal and ruby. Second 
Edition. Crown 8vo. Price 10s. 6d. net. (Post free, 10s. lOd. 
home and abroad.) 

A TREATISE ON THE ART OF GLASS PAINT- 
ING. Prefaced with a Review of Ancient Glass. By 
Ernest R. Suppling. With One Coloured Plate and Thirty- 
seven Illustrations. Demy 8vo. 140 pp. Price 7«. 6d. net. 
(Post free, 8s. home and abroad.) 

(Paper Making and Testing.) 

THE PAPER MILL CHEMIST. By Henry P. Stevens, 
M.A., Ph.D., F.I.C. Royal 12mo. 60 Illustrations. 300 pp. 
Price 7s. 6d. net. (Post free, 7s. lOd. home ; 8s. abroad.) 

THE TREATMENT OF PAPER FOR SPECIAL 
PURPOSES. By L. E. And6s. Translated from the 
German. Crown 8vo. 48 Illustrations. 250 pp. Price Os. net. 
(Post free, 6s. 5d. home ; 6s. 6d. abroad.) 

(Enamelling on Metal.) 

ENAMELS AND ENAMELLING. For Enamel 
Makers, Workers in Gold and Silver, and Manufacturers of 
Objects of Art. By Paul Randau. Second and Revised 
Edition. Translated from the German. With 16 Illustrations. 
Demy 8vo. 200 pp. Price 10s. 6d. net. (Post free, lis. home; 
lis. 2d. abroad.) 

THE ART OF ENAMELLING ON METAL. By 

W. Norman Brown. Second Edition, Revised. Crown 8vo. 
60 pp. Price 3s. 6d. net. (Post free, 3s. lOd. home and abroad.) 

(Textile Subjects.) 

THE FINISHING OF TEXTILE FABRICS (Woollen, 
Worsted, Union, and other Cloths). By Roberts Beaumont, 
M.Sc, M.I.Mech.E. With 150 Illustrations of Fibres, Yarns 
and Fabrics, also Sectional and other Drawings of Finishing 
Machinery. Demy 8vo. 260 pp. Price 10s. 6d. net. (Post free, 
lis. home; lis. 2d. abroad.) 

STANDARD CLOTHS: Structure and Manufacture 
(General, Military and Naval). By Roberts Beaumont, M.Sc., 
M.I.Mech.E. 342 pp. Numerous Illustrations. 16 Plates in 
Monochrome and Colour. Demy 8vo. Price 12s. 6d. net. (Post 
free, 13s. home ; 138. 4d. abroad.) [^ust published. 
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FIBRES USED IN TEXTILE AND ALLIED IN- 
DUSTRIES. By C. AiNswoRTH Mitchell, B.A. 
(Oxon.), F.I.C., and R. M. Prideaux, RI.C. With 66 Illustra- 
tions specially drawn direct from the Fibres. Demy 8vo. 
200 pp. Price 7s. 6d. net. (Post free, Ss. home ; 8s. 2d. abroad.) 

DRESSINGS AND FINISHINGS FOB TEXTILE 
FABRICS AND THEIR APPLICATION. De- 

scription of all the Materials used in Dressing Textiles : Their 
Special Properties, the preparation of Dressings and their em- 
ployment in Finishing Lmen, Cotton, Woollen and Silk Fabrics. 
Fireproof and Waterproof Dressings, together with the principal 
machinery employed. Translated from the Third German 
Edition of Fribdrich Pollbyn. Demy 8vo. 280 pp. Sixty 
Illustrations. Price 7s. 6d. net. (Post free, 8s. home ; 8s. 2d. 
abroad.) 

THE CHEMICAL TECHNOLOGY OF TEXTILE 
FIBRES ; Their Origin, Structure, Preparation, Wash- 
ing, Bleaching, Dyeing, Printing and Dressing. By Dr. Gboro 
VON Gborgibvics. Translated from the German by Charles 
Salter. 320 pp. Forty-seven Illustrations. Royal 8vo. Price 
10s. 6d. net. (Post free, lis. home ; lis. 4d. abroad.) 

POWER-LOOM WEAVING AND YARN NUMBER- 
ING, According to Various Systems, with Conversion 
Tables. Translated from the German of Anthon Grunbr. With 
Twenty-8lx Dlafirams In Colours. 150 pp. Crown 8vo. Price 
78. 6d. net. (Post free, 7s. lid. home; 8s. abroad.) 

TEXTILE RAW MATERIALS AND THEIR CON- 
VERSION INTO YARNS. (The Study of the Raw 
Materials and the Technology of the Spinning Process.) By 
Julius Zipsbr. Translated from German by Charles Salter. 
302 Illustrations. 500 pp. Demy 8vo. Price lOs. 6d. net. 
(Post free, lis. Id. home ; lis. 8d. abroad.) 

GRAMMAR OF TEXTILE DESIGN. By H. Nisbbt, 
Weaving and Designing Master, Bolton Municipal Technical 
School. Demy 8vo. 280 pp. 490 Illustrations and Diagrams. 
Price 6s. net. (Post free, 6s. 5d. home ; 6s. 8d. abroad.) 

ART NEEDLEWORK AND DESIGN. POINT 
LACE. A Manual of Applied Art for Secondary Schools 
and Continuation Classes. By M. B. Wilkinson. Oblong 
quarto. With 22 Plates. Bound in Art Linen, Price 3s. 6d. 
net. (Post free, 4s. home and abroad.) 

HOME LACE-MAKING. A Handbook for Teachers and 
Pupils. By M. E. W. Milroy. Crown 8vo. 64 pp. With 3 
Plates and 9 Diagrams. New Edition in the Press. 

CHURCH LACE. By M. E. W. Milroy. In preparation. 

For contents of these books^ see List II, 
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THB CHEMISTRY OF HAT MANUFACTURING. 

Lectures delivered before the Hat Manufacturers' Association. 
By Watson Smith, F.C.S., F.I.C. Revised and Edited by 
Albert Shonk. Crown 8vo. 132 pp. 16 Illustrations. Price 
7s. 6d. net. (Post free, 7s. lid. home ; 8s. abroad.) 

THE TECHNICAL TESTING OF YARNS AND 
TEXTILE FABRICS. With Reference to Official 
Specifications. Translated from the German of Dr. J. Herzpbld. 
Second Edition. Sixty-nine Illustrations. 200 pp. Demy Svo. 
Price 10s. 6d. net. (Post free, lis. home; lis. 2d. abroad.) 

DECORATIVE AND FANCY TEXTILE FABRICS. 

By R. T. Lord. For Manufacturers and Designers of Carpets, 
Damask, Dress and all Textile Fabrics. 200 pp. Demy Svo. 
132 Designs and Illustrations. Price 7s. 6d. net. (Post free, 
Ss. home ; 8s. 2d. abroad.) 

THEORY AND PRACTICE OF DAMASK WEAV- 
ING. By H. KiNZER and K. Walter. Royal Svo. 
Eighteen Folding Plates. Six Illustrations. Translated from 
the German. 1 10 pp. Price 8s. 6d. net. (Post free, 98. home ; 
9s. 2d. abroad.) 

FAULTS IN THE MANUFACTURE OF WOOLLEN 
GOODS AND THEIR PREVENTION. By 
Nicolas Reiser. Translated from the Second German Edition. 
Crown 8vo. Sixty-three Illustrations. 170 pp. Price 5s. net. 
(Post free, 5s. 5d. home ; 5s. 6d. abroad.) 

SPINNING AND WEAVING CALCULATIONS, 

especially relating to Woollens. From the German of N. 
Reiser. Thirty-four Illustrations. Tables. 160 pp. Demy 
8vo. 1904. Price 10s. 6d. net. (Post free, lis. home; lis. 2d. 
abroad.) 

WORSTED SPINNERS' PRACTICAL HANDBOOK. 

By H. Turner. 148 pp. 54 Drawings. Crown 8vo. Price 6s. 
net. (Post free, 68. 5d. home ; 68. 6d. abroad.) 

ANALYSIS OF WOVEN FABRICS. By A. F. Barker, 
M.Sc., and B. Midolby. Demy Svo. 316 pp. Numerous Tables, 
Examples and 82 Illustrations. Price 78. 6d. net (Post free, 
8s. home ; 8$. 4d. abroad.) 

WATERiPROOFING OF FABRICS. By Dr. S. Mier- 
ziNSKi. Second Edition, Revised and Enlarged. Crown 8vo. 
140 pp. 29 lUus. Price 5s. net. (Post free, 5s. 5d. home; 
5s. 6d. abroad.) 

HOW TO MAKE A WOOLLEN MILL PAY. By 

John Mackib. Crown 8vo. 76 pp. Price 3s. 6d. net. (Post 
free, 3s. lOd. home and abroad.) 
YARN AND WARP SIZING IN ALL ITS 
BRANCHES. Translated from the German of Carl 
Krbtschmar. Royal 8vo. 123 Illustrations. 150 pp. Price 
}0s. 6d. net. (Post free, lis. home; lis. 4d. abroad.) 
. {For ''T futile Soafs and Oils:* m /. 7.) 

Digitized by VjOOQ IC 
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(Dyeing, Colour Printing, Matching 
and Dye-stuffs.) 

THB COLOUR PRINTING OF CARPET YARNS. 

Manual for Colour Chemists and Textile Printers. By David 
Patbrson, P.C.S. Seventeen Illustrations. 136 pp. Demy 
8vo. Price 7s. 6d. net. (Post free, 8s. home and abroad.) 

TEXTILE COLOUR MIXING. By David Patbrson, 
F.R.S.E., F.C.S. Formerly published under title of " Science of 
Colour Mixing ". Second Revised Edition. Demy 8vo. 140 pp. 
41 Illustrations, with 5 Coloured Plates and 4 Plates showing 
Dyed Specimens. Price 7s. 6d. net. (Post free, 8s. home 
8s. 2d. abroad.) 

DYERS' MATERIALS : An Introduction to the Examina- 
tion, Evaluation and Application of the most important Sub- 
stances used in Dyeing, Printing, Bleaching and Finishing. By 
Paul Heerman, Ph.D. TransUited from the German by A. C. 
Wright, M.A. (Oxon)., B.Sc. (Lond.). Twenty-four Illustrations. 
Crown 8vo. 150 pp. Price 5s. net. (Post free, 5s. 5d. home ; 
5s. 6d. abroad.) 

COLOUR MATCHING ON TEXTILES. A Manual 
intended for the use of Students of Colour Chemistry, Dyeing and 
Textile Printing. By David Paterson, F.C.S. Coloured Frontis- 
piece. Twenty-nine Illustrations and Fourteen Specimens Of 
Dyed Fabrics. Demy 8vo. 132 pp. Price 7s. 6d. net. (Post 
free, Ss. home and abroad.) 

COLOUR : A HANDBOOK OF THE THEORY OF 

COLOUR. By George H. Hurst. With Eleven 

Coloured Plates and Seventy-two Illustrations. Second Edition. 

' Demy 8vo. 168 pp. Price 7s. 6d. net. (Post free, 8s. home ; 

8s. 2d. abroad.) 

BeisBue of 

THE ART OF DYEING WOOL, SILK AND 
COTTON. Translated from the French of M. Hellot, 
M. Macquer and M. le Pileur D'Apliony. First Published in 
English in 1789. Six Plates. Demy 8vo. 446 pp. Price Ss. net. 
(Post free, 5s. 6d. home ; 6s. 4d. abroad.) 

THE CHEMISTRY OF DYE-STUFFS. By Dr. Gborg 
Von Gboroibvics. Translated from the Second German Edition. 
412 pp. Demy 8vo. Price 10s. 6d. net. (Post free, lis. home; 
lis. 4d. abroad.) 

THE DYEING OF COTTON FABRICS : A Practical 
Handbook for the Dyer and Student. By Franklin Beech, 
Practical Colourist and Chemist. 272 pp. Forty-four Illus- 
trations of Bleaching and Dyeing Machinery. Demy 8vo. 

[New Revised Edition in the Press. 

THE DYEING OF WOOLLEN FABRICS. By 
Franklin Beech, Practical Colourist and Chemist. Thirty- 
three Illustrations. Demy 8vo. 228 pp. Price 7s. 6d. net. 
(Post free, 8s. home ; 8s. 2d. abroad.) . 

For contents of th$s4 boeks, se$ List //. 

..tized by Google 
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(Silk Manufacture.) 

SILK THROWING AND WASTE SILK SPIN- 
NING. By HoLLiNS Rayner. Demy 8vo. 170 pp. 
117 Illus. Price 5s. net. (Post free, 5s. 5d. home; 58. 8d. abroad.) 

(Bleaching and Bleaching Agents.) 

A PRACTICAL TREATISE ON THE BLEACHING 
OP LINEN AND COTTON YARN AND FABRICS. 

By L. Tailper, Chemical and Mechanical Engineer. Trans- 
lated from the French by John Gbddes McIntosh. Demy 8vq, 
303 pp. Twenty Illustrations. Price 12s. 6d. net. (Post free, 13s. 
home; 13s. 4d. abroad.) 
MODERN BLEACHING AGENTS AND DETER- 
GENTS. By Professor Max Bottler. Translated 
from the German. Crown 8vo. 16 Illustrations. 160 pages. 
Price 5s. net. (Post free, 58. 5d. home ; 5s. 6d. abroad.) 

(Cotton Spinning, Cotton Waste and 
Cotton Combing.) 

COTTON SPINNING (First Year). By Thomas 

Thornley, Spinning Master, Bolton Technical School. 160 pp. 

84 Illustrations. Crown 8vo. Second Impression. Price 38. 

net. (Post free, 3s. 5d. home; 3s. 6d. abroad.) 
COTTON SPINNING (Intermediate, or Second Year). 

By T. Thornley. Third Edition, Revised and Enlarged. 320 pp. 

114 Drawings. Crown 8vo. Price 7s. 6d. net. (Post free, 88. 

home ; 8s. 2d. abroad.) [^ms^ Published, 

COTTON SPINNING (Honours, or Third Year). By 

T. Thornley. 216 pp. 74 Illustrations. Crown 8vo. Second 

Edition. Price 5s. net. (Post free, 5s. 5d. home; 5s. 6d. abroad.) 
COTTON COMBING MACHINES. By Thos. Thorn- 
ley, Spinning Master, Technical School, Bolton. Demy 8vo. 

117 Illustrations. 300 pp. Price 78. 6d. net. (Post free, 88. 

home ; 8s. 4d. abroad.) 
COTTON WASTE : Its Production, Characteristics, 

Regulation, Opening, Carding, Spinning and Weaving. By Thomas 

Thornley. Demy 8vo. 286 pages. 60 Illustrations. Price 7s. 6d. 

net. (Post free, 8s. home ; 8s. 4d. abroad.) 
THE RING SPINNING FRAME : GTHDE FOR 
OVERLOOKERS AND STUDENTS. By N. Booth. 

Crown 8vo. 76 pages. Price 38. net, (Post free, 3s. 4d. home 

and abroad.) 

(Flax, Hemp and Jute Spinning.) 

MODERN FLAX, HEMP AND JUTE SPINNING 
AND TWISTING. A Practical Handbook for the use 
of Flax, Hemp and Jute Spinners, Thread, Twine and Rope 
Makers. By Herbert R. Carter, Mill Manager, Textile Expert 
and Engineer, Examiner in Flax Spinning to the City and Guilds of 
London Institute. Demy 8vo. 1907. With 92 Illustrations. 200 
pp. Price 78. 6d. net. (Post free, 78. lid. home; ^. 2d.^broad.}^ 
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(Collieries and Mines.) 

BECOVEBY WOBK AFTBB PIT FIBBS. By Robert 
Lamprbcht, Mining Engineer and Manager. Translated from 
the German. Illustrated by Six large Plates, containing Seventy- 
six Illustrations. 175 pp. Demy 8vo. Price 10s. 6d. net. (Post 
free. lis. home; lis. 2d. abroad.) 

VENTILATION IN MINES. By Robert Wabner, 
Mining Engineer. Translated from the German. Royal 8vo. 
Thirty Plates and Twenty-two Illustrations. 240 pp. Price 
10s. 6d. net. (Post free, lis. home; lis. 6d. abroad.) 

THE ELECTBIC AL EQXnPMENT OF COLLIEBIES. 
By W. Galloway Duncan and David Penman. Demy 8vo. 
310 pp. 155 Illustrations and Diagrams. Price 10s. 6d. net^ 
(Post free, lis. home; lis. 4d. abroad.) 

(Dental Metallurgy.) 

DENTAL METALLUBGY: MANUAL FOB STU- 
DENTS AND DENTISTS. By A. B. Griffiths, 
Ph.D. Demy 8vo. Thirty-six Illustrations. 200 pp. Price 
7s. 6d. net. (Post free, 8s. home ; 8s. 2d. abroad.) 

(Engineering, Smoke Prevention and 
Metallurgy.) 

THE PBEVENTION OP SMOKE. Combined with 
the Economical Combustion of Fuel. By W. C. Popplewbll, 
M.Sc, A.M. Inst., C.E., Consulting Engineer. Forty-six Illus- 
trations. 190 pp. Demy 8vo. Price 7s. 6d. net. (Post free, 
8s. home ; 8s. 2d. abroad.) 

GAS AND COAL DUST PIBING. A Critical Review 
of the Various Appliances Patented in Germany for this purpose 
since 1885. By Albert POtsch. 130 pp. Demy 8yo. Trans- 
lated from the German. With 103 Illustrations. Price 5s. net. 
(Post free, 5s. 5d. home ; 5s. 6d. abroad.) 

THE HABDENING AND TEMPEBING OF STEEL 
IN THEOBY AND PBAOTIOE. By Fridoun 
Reiser. Translated from the German of the Third Edition. 
Crown 8vo. 120 pp. Price 5s. net. (Post free, 5s. 4d. home and 
abroad.) 

SIDEBOLOGY: THE SCIENCE OF IBON (The 
Constitution of Iron Alloys and Slags). Translated from 
German of Hanns Freiherr v. JUptner. 350 pp. Demy 8vo. 
Eleven Plates and Ten Illustrations. Pricel08.6d.net. (Post 
free, lis. home; lis. 4d. abroad.) 

EVAPOBATING, CONDENSING AND COOLING 
APPABATUS. Explanations, Formulae and Tables 
for Use in Practice. By E. Hausbrand, Engineer. Translated 
by A. C. Wright, M.A. (Oxon.), B.Sc. (Lond.). With Twenty- 
one Illustrations and Seventy-six Tables. 400 pp. Demy 8vo. 
Revised English Edition. Price 12s. 6d. net. (Post free, 138. 
home ; 13s. 6d. abroad.) 

For contents of these books ^ see Lists II and -'^{^•ooolp 
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(The ** Broadway" Series of Engineering: 
Handboolcs.) 

Uniform In Size : Narrow Crown 8vo. (Pocket Size.) 
Volume I.— ELEMENTARY PRINCIPLES OP RE« 
INPOROED CONCRETE CONSTRUCTION. By 

EwART S. Andrews, B.Sc. Eng. (Lond.). 200 pages. With 57 
Illustrations. Numerous Tables and Worked Examples. Price 
3s. net. (Post free, 3s. 5d. home ; 3s. 6d. abroad.) 

Volume II.— GAS AND OIL ENGINES. By A. 
KiRSCHKB. Translated and Revised from the German, and 
adapted to British practice. 160 pages. 55 Illustrations. 
Price 3s. net. (Post free, 3s. 5d. home ; 3s. 6d. abroad.) 

-Volume III. — IRON AND STEEL CONSTRUC- 
TIONAL WORE. By K. Schindler. Translated 
and Revised from the German, and adapted to British practice* 
140 pages. 115 Illustrations. Price 3s. 6d. net. (Po§t free, 
3s. lid. home ; 4s. abroad.) 

Volume IV.— TOOTHED GEARING. By G. T. White, 
B.Sc. (Lond.). 220 pages. 136 Illustrations. Price 3s. 6d. net* 
(Post free, 3s. lid. home ; 4s. abroad.) 

Volume V.— STEAM TURBINES : Their Theory and 
Construction. By H. Wilda. Translated from the German ; 
Revised and adapted to British practice. 200 pages. 104 Illustra- 
tions. Price 3s. 6d. net. (Post free, 3s. lid. home ; 4s. abroad.) 

Volume VI.— CRANES AND HOISTS. Their Construe 
tion and Calculation. By H. Wilda. Translated from the German ; 
revised and adapted to British practice. 168 pages. 399 Illustra> 
tions. Price 3s. 6d. net. (Post free, 3s. lid. home; 4s. abroad.) 

Volume VII.— FOUNDRY MACHINERY. By E. 
Trbibbr. Translated from the German ; revised and adapted to 
British practice. 148 pages. 51 Illustrations. Price 3s. 6d. net. 
(Post free, 3s. lid. home ; 4s. abroad.) 

Volume VIII.— MOTOR CAR MECHANISM. By 
W. E. DoMMETT, Wh.Ex., A.M.I.A.E. 200 pages. 102 Illustra- 
tions. Price 3s. 6d. net. (Post free, 3s. lid. home; 4s. abroad.) 

Volume IX.— ELEMENTARY PRINCIPLES OP 
ILLUMINATION AND ARTIFICIAL LIGHTING. 
By A. Blok, B.Sc. 240 pages. 124 Illustrations and Diagrams 
and 1 Folding Plate. Price 3s. 6d. net. (Post free, 3s. lid. 
home ; 4s. abroad.) 

Volume X.— HYDRAULIC S. By E. H. Sprague, 
A.M.I.C.E. 190 pages. With Worked Examples and 89 Illustra- 
tions. Price 3s. 6d. net. (Post free, 3s. lid. home ; 4s. abroad.) 

Volume XI. — ELEMENTARY PRINCIPLES OP 
SURVEYING. By M. T. M. Ormsby, M.I.C.E.I. 
244 pages. With Worked Examples and 135 Illustrations and 
Diagrams, including 4 Folding Plates. Price 4s. net. (Post free, 
48. 5d. home ; 4s. 6d. abroad.) 

Volume XII.— THE SCIENCE OP WORKS MANAGE- 
MENT. By John Batey. 232 pages. Price 48. net. 
(Post free, 4s. 6d. home ; 4s. 6d. abroad.) r^^^^T^ 
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Volume XIII.— THE CALCULUS FOR ENGINEERS. 
By BwART S. Andrews, B.Sc.Bng. (Lond.), and H. Bryon 
Heywood, D.Sc. (Paris), B.Sc. (Lond.). 284 pages. 102 Illustra- 
tions. With Tables and Worked Examples. Price 4s. net. (Post 
free, 4s. 5d. home ; 4s. 6d. abroad.) 

Volume XIV. — LATHES : Their Construction and 
Operation. By G. W. Burley, Wh.Ex., A.M.I.M.E. 244 pages. 
200 Illustrations. Price Ss. 6d. net. (Post free, 3s. lid. home; 
48. abroad.) 

Volume XV.— STEAM BOILERS AND COMBUS- 
TION. By John Batey. 220 pages. 18 Diagrams. 
Price 4s. net. (Post free, 4s. 5d. home ; 4s. 6d. abroad.) 

Volume XVI.— REINFORCED CONCRETE IN PRAC- 
TICE. By A. Alban H. Scott, M.S.A., M.C.L 190 pp. 
130 Illustrations and Diagrams and 2 Folding Plates. Price 4s. 
net. (Post free, 4s. 5d.v home ; 4s. 6d. abroad.) 

Volume XVII. — STABILITY OP MASONRY. By 
E. H. Sprague, A.M.I.C.E. 180 pp. 92 Illustrations. 3 Folding 
Plates and Worked Examples. Price 4s. net. (Post free, 4s. 5d. 
home ; 4s. 6d. abroad.) 

Volume XVI 1 1. —TESTING OP MACHINE TOOLS. 
By G. W. Burley, Wh.Ex., A.M.I.M.E. 240 pp. 110 Illustra- 
tions. Price 4s. net. (Post free, 4s. 5d. home ; 4s. 6d. abroad.) 

Volume XIX.— BRIDGE POUNDATIONS. By W. 
BuRNSiDE, M.I.C.E. 148 pp. 31 Diagrams. Price 4s. net. (Post 
free, 4s. 4d. home and abroad.) 

Volume XX.— THE STABILITY OP ARCHES. By 
E. H. Sprague, A.M.I.C.E. 150 pp. 58 Diagrams. 5 Folding 
Plates. Price 4s^ net. (Post free, 4s. 5d. home ; 49. 6d. abroad.) 

Volume XXI. — ELEMENTARY MATHEMATICS 
PORENGINEERS. By E. H. Sprague, A.M. Inst.C.E. 
236 pp. 101 Diagrams. Price 4s. net. (Post free, 4s. 5d. home ; 
4s. 6d. abroad.) 

[IN PREPARATION.] 

>€ALCULATIONS FOR STEEL FRAME STRUCTURES. By W. C. Cocking, M.C.I. 
DRIVING OF MACHINE TOOLS. By T. R. Shaw. 

DESIGN OF MACHINE ELEMENTS (in 2 Volumes). By W. O. Dunkley. 
ELEMENTS OF GRAPHIC STATICS. By E. H. Spraoub, A.M.I.C.E. 
STRENGTH OF STRUCTURAL ELEMENTS. By B. H. Spraoub. A.M.I.C.E. 
^EAR CUTTING. By G. W. Burley, Wh.Ex., A.M.I M.E. 
MOVING LOADS BY INFLUENCE LINES AND OTHER METHODS. By B. H. 

Spraoub, A M.I.C.E. 
DRAWING OFFICE PRACTICE. By W. Clbgo. 
ESTIMATING STEELWORK FOR BUILDINGS. By B. P. P. Glbbd and S. 

Bylandbr, M C.I. 
THE THEORY OF THE CENTRIFUGAL AND TURBO PUMP. By J. Wblls 

Cameron. 
43TRENGTH OF SHIPS. By Jambs Bertram Thomas 
MACHINE SHOP PRACTICE. By G. W. Burley, Wh.Ex., A.M.I.M.E. 
:IR0N AND STEEL. By J. S. Glen Primrose. 
ELECTRIC TRACTION. By H. M. Saybrs. 
PRECISION GRINDING MA CHINES. By T. R. Shaw. 

For contents of these books, see List III, (^ f^f^r^]f> 



21 

(Sanitary Plumbing, Metal Work, etc.) 

EXTERNAL PLUMBING WORE. A Treatise on 
Lead Work for Roofe. By John W. Hart, R.P.C. 180 Illustra- 
tions. 272 pp. Demy 8vo. Second Edition Revised. Price 
7s. 6d. net. (Post free, 8s. home ; 8s. 2d. abroad.) 

HINTS TO PLUMBERS ON JOINT WIPING, PIPE 
BENDING AND LEAD BURNING. Third Edition, 
Revised and Corrected. By John W. Hart, R.P.C. 184 Illus- 
trations. 313 pp. Demy 8vo. Price 7s. 6d. net. (Post free, 
8s. home ; 8s. 4d. abroad.) 

SANITARY PLUMBING AND DRAINAGE. By 

John W. Hart. Demy 8vo. With 208 Illustrations. 250 pp. 
1904. Price 7s. 6d. net. (Post free, 8s. home ; 8s. 2d. abroad.) 

.THE PRINCIPLES OP HOT WATER SUPPLY. By 

John W. Hart, R.P.C. With 129 Illustrations. 177 pp. Demy 
8vo. Price 7s. 6d. net. (Post free, 8s. home ; 8s. 2d. abroad.) 

THE PRINCIPLES AND PRACTICE OP DIPPING, 
BURNISHING, LACQUERING AND BRONZ- 
ING BRASS WARE. By W. Norman Brown. 
Revised and Enlarged Edition. Crown 8vo. 48 pp. Price 
3s. net. (Post free, 3s. 4d. home and abroad.) 

A HANDBOOK ON JAPANNING. For Ironware, 
Tinware, and Wood, etc. By William Norman Brown. 
Second Edition. Crown 8vo. 70 pages. 13 Illustrations. Price 
Ss. 6d. net. (Post free, 3s. lOd. home and abroad.) 

SHEET METAL WORKING. Cutting, Punching, 
Bending, Folding, Pressing, Drawing and Embossing Metals, 
with Machinery for same. By F. Georgi and A. Schubert. 
Translated from the German. Demy 8vo. 160 pages. 125 Draw- 
ings and Illustrations. 2 Folding Plates. Price 7s. 6d. net. 
(Post free, 8s. home and abroad.) 

(Electric Wiring, etc.) 

THE DEVELOPMENT OP THE INCANDESCENT 
ELECTRIC LAMP. By G. Basil Barham, A.M.I.E.E. 
Demy 8vo. 200 pages. 2 Plates, 25 Illustrations and 10 Tables. 
Price 5s. net. (Post free, 5s. 5d. home ; 5s. 8d. abroad.) 

WIRING CALCULATIONS FOR ELECTRIC 
LIGHT AND POWER INSTALLATIONS. A 
Practical Handbook containing Wiring Tables, Rules, and 
Formulae for the Use of Architects, Engineers, Mining Engineers, 
and Electricians, Wiring Contractors and Wircmen, etc. By G. 
W. LuMMis Paterson. Crown 8vo. 96 pages. 35 Tables. 
Price 5s. net. (Post free, 5s. 5d. home ; 5s. 6d. abroad.) 

ELECTRIC WIRING AND PITTING. By Sydney R 
Walker, R.N., M.I.E.E., M.I.Min.E., A.M.Inst.C.E., etc., etc. 
Crown 8vo. 150 pp. With Illustrations and Tables. Price Ss. 
net. (Post free, 5s. 5d. home ; 5s. 6d. abroad.) 
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(Brewing and Botanical.) 

HOPS IN THEIR BOTANICAL, AGRICULTURAL 
AND TECHNICAL ASPECT, AND AS AN 
ARTICLE OF COMMERCE. By Emmanuel Gross. 
Translated from the German. 78 Illus. 340 pp. Demy 8vo. Price 
lOs. 6d. net. (Post free, lis. home ; lis. 4d. abroad.) 

INSECTICIDES, FUNGICIDES AND WEED- 
KILLERS. By E. Bourcart, D.Sc. Translated from 
the French. Revised and Adapted to British Standards and 
Practice. Demy 8vo. 450 pages, S3 Tables, and 12 Illustrations. 
Price 12s. 6d. net. (Post free, 13s. home ; ISs. 4d. abroad.) 
{For Agricultural Chemistry j see p, g.) 

(Wood Products, Timber and Wood Waste.) 

WOOD PRODUCTS: DISTILLATES AND EX-' 
TRACTS. By P. Dumesnv, Chemical Engineer, 
Expert before the Lyons Commercial Tribunal, Member of the 
International Association of Leather Chemists; and J. Noy^r. 
Translated from the French by Donald Grant. Royal 8vo. 
320 pp. 103 Illustrations and Numerous Tables. Price 10s. 6d. 
net. (Post free, lis. Id. home; lis. 8d. abroad.) 

TIMBER : A Comprehensive Study of Wood in all its 
Aspects (Commercial and Botanical), showing the different 
Applications and Uses of Timber in Various Trades, etc. Trans- 
lated from the French of Paul Charpentier. Royal 8vo. 437 
pp. 178 Illustrations. Price 12s. 6d. net. (Post free, 13s. home ; 
13s. 6d. abroad.) 

THE UTILISATION OP WOOD WASTE. Trans- 
lated from the German of E. Hubbard. Second Revised English 
Edition. Crown 8vo. 208 pp. 50 Illus. Price 5s. net. (Post 
free, 5s. 5d. home ; 5s. 6d. abroad.) 

{See also Utilisation of Waste Products, p. 9.) 

(Building and Architecture.) 

ORNAMENTAL CEMENT WORK. By Oliver 
Whbatlby. Demy 8vo. 83 Illustrations. 128 pp. Price Ss. 
net. (Post free, 58. 5d. home ; 5s. 6d. abroad.) 

THE PREVENTION OP DAMPNESS IN BUILD- 
INGS ; with Remarks on the Causes, Nature and 
Effects of Saline, Efflorescences and Dry-rot, for Architects, 
Builders, Overseers, Plasterers, Painters and House Owners. 
By Adolf Wilhelm Keim. Translated from the German of the 
Second Revised Edition. Eight Coloured Plates and Thirteen 
•Illustrations. Crown 8vo. 115 pp. Price 5s. net. (Post free, 
5s. 4d. home and abroad.) 

HANDBOOK OF TECHNICAL TERMS USED IN 
ARCHITECTURE AND BUILDING, AND THEIR 
ALLIED TRADES AND SUBJECTS. By Augus- 
tine C. Pasbmorb. Demy 8vo. 380 pp. Price 78. 6d. net. 
(Post free, Ss. home ; 8s. 4d. abroad.) ^_^ 
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(Foods, Drugs and Sweetmeats.) 

POOD AND DRUGS. By E. J. Parry, B.Sc, F.I.C, P.C.S. 
Volume I. The Analysis of Food and Drugs (Chemical and 

Microscopical). Royal 8vo. 724 pp. Price 21s. net. (Post 

free, 21s. 7d. home ; 22s. 6d. British Colonies; 23s. 3d. other 

Foreign Countries.) 
Volume II. The Sale of Food and Drugs Acts, 1875-1907. 

Royal Svo. 184 pp. Price 7s. 6d. net. (Post free, 8s. home ; 

8s. 4d. abroad.) 

THE MANUFACTURE OF PRESERVED FOODS 
AND SWEETMEATS. By A. Hausner. With 
Twenty-eight Illustrations. Translated from the German of the 
third enlarged Edition. Second English Edition. Crown 8vo. 225 
pp. Price 7s. 6d. net. (Post free, 7s. 1 Id. home ; 8s. abroad.) 

RECIPES FOR THE PRESERVING OF FRUIT, 
VEGETABLES AND MEAT. By E. Wagner. 
Translated from the German. Crown 8vo. 125 pp. With 14 
Illustrations. Price 5s. net. (Post free, 5s. 5d. home ; 5^^ 6d. 
abroad.) 

(Dyeing Fancy Goods.) 

THE ART OF DYEING AND STAINING MARBLE, 
ARTIFICIAL STONE, BONE, HORN, IVORY 
AND WOOD, AND OF IMITATING ALL SORTS 
OF WOOD. A Practical Handbook for the Use of 

Joiners, Turners, Manufacturers of Fancy Goods, Stick and 
Umbrella Makers, Comb Makers, etc. Translated from the 
German of D. H. Soxhlet, Technical Chemist. Crown 8vo. 
168 pp. Price 5s. net. (Post free, 5s. 5d. home ; Ss. 6d. abroad.) 

(Celluloid.) 

CELLULOID : Its Raw Material, Manufacture, Properties 
and Uses. A Handbook for Manufacturers of Celluloid and 
Celluloid Articles, and all Industries using Celluloid ; also for 
Dentists and Teeth Specialists. By Dr. Fr. B5ckmann, Tech- 
nical Chemist. Translated from the Third Revised German 
Edition. Crown 8vo. 120 pp. With 49 Illustrations. Price Ss. 
net. (Post free, 5s. 5d. home ; 5s. 6d. abroad.) 

(Lithography, Printing and 
Engraving.) 

ART OP LITHOGRAPHY. By H. J. Rhodes. Demy 
8vo. 344 pages. 120 Illustrations. 2 Folding Plates. Copious 
combined Index and Glossary. Price 10s. 6d. net. (Post free, 
lis. home ; lis. 4d. abroad.) 
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PRINTERS' AND STATIONERS' READY 
RECKONER AND COMPENDIUM. Compiled by 
Victor Graham. Crown 8vo. 112 pp. 1904. Price 38. 6d. net» 
(Post free, 38. lid. home ; 4s. abroad.) 

ENGRAVING FOR ILLUSTRATION. HISTORI- 
CAL AND PRACTICAL NOTES. By J. Kirkbridb. 
72 pp. Two Plates and 6 Illustrations. Crown 8vo. Price 
2s. 6d. net. (Post free, 2s. lOd. home and abroad.) 
{For Printing InkSj see p, 4.) 

(Bookbinding.) 

PRACTICAL BOOKBINDING. By Paul Adam. 
Translated from the Germatl. Crown 8vo. 180 pp. 127 Illus- 
trations. Price 5s. net. (Post free, 5s. 5d. home ; 5s. 6d. abroad.) 

(Sugar Refining.) 

THE TECHNOLOGY OP SUGAR: Practical Treatise 
on the Modem Methods of Manufacture of Sugar from the Sugar 
Cane and Sugar Beet. By John Geddes McIntosh. Third ^i- 
tion, Revised and Enlarged. Demy Svo. 540 pages. 244 Illustra- 
tions. Price 12s. 6d. net. (Post free, 13s. home ; 13s. 6d. abroad.) 

[yust published, 
(See " Evaporating, Condensing, etc., Apparatus,^* p. i8.) 

(Emery.) 

EMERY AND THE EMERY INDUSTRY. Trans- 
lated from the German of A. Haenio. Crown Svo. 45 lUuSv 
104 pp. Price 5s. net. (Post free, 5s. 5d. home ; 5s. 6d. abroad.) 

(Bibliography.) 

CLASSIFIED GUIDE TO TECHNICAL AND COM. 
MERCIAL BOOKS. Compiled by Edoar Green- 
wood. Demy Syo. 224 pp. 1904. Being a Subject-list of the 
Principal British and American Books in Print; giving Title, 
Author, Size, Date, Publisher and Price. Price 5s. net. (Post 
free, 5s. 5d. home ; 5s. 6d. abroad.) 

HANDBOOK TO THE TECHNICAL AND ART 
SCHOOLS AND COLLEGES OF THE UNITED 
KINGDOM. Containing particulars of nearly 1,000 
Technical, Commercial and Art Schools throughout the United 
Kingdom. With full particulars of the courses of instruction, 
names of principals, secretaries, etc. Demy Svo. 150 pp. Price 
3s. 6d. net. (Post free, 4s. home and abroad.) 

SCOTT, GREENWOOD & SON, 

TECHNICAL BOOK AND TRADE JOURNAL PUBLISHERS, 
8 BROADWAY, LUDGATE, LONDON, EX. 
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